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(57) Abstract 



This invention is directed to diaryl acid derivatives of formula (I) and their pharmaceutical compositions as PPAR Hgand receptor 
binders. The PPAR ligand receptor binders or this invention are useful as agonists or antagonists of the PPAR receptor wherein: (a) and 
(b) are independently aryl, fused arylcycloaltcenyl, fused arylcycJoalkyl, fused arylheterocyclenyl^ fused arylheterocyclyl, heteroaryl. fused 
heicroarylcycloalicenyl. fused heteroarylcycloalkyl, fused heteroarytheterocyclenyl. or fused heteroarythetcrocycly!; A is -O-, -S-. -SO-, 
SO2-. -NRtj-. -C(OK -N(R U )C(0)-, -C(0)N(R,5K-N(R,4)C(O)N(R|jK -C(Ru)-N-. (c). (d). (e). a chemical bond, (f) or (g). B is 
-O-, -S-.-NRI9- a chemical bond, -C(OK -N(Rjo)C(OK or-C(0)N(R2oK Z is R21O2C-, R21OC-. cyclo-imtde. -CN, R21O2SHNCO-. 
R21O2SHN-, (RiihNCO-, RnO-2,4-thiaio1idinedionyl, or tetrazolyl. 
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DI-ARYL ACID DERIVATIVES AS PPAR RECEPTOR LIGANDS 

Background of the Invention^ 
This invention is directed to the use of diary I acid derivatives and their pharmaceutical 
compositions as PPAR ligand receptor binders. The PPAR ligand receptor binders of this invention are 
useful as agonists or antagonists of the PPAR receptor. 

Field of the Invention 

Peroxisome proiiferator-activated receptors (PPAR) can be subdivided into three subtypes, 
namely: PPARa, PPAR8, and PPARy. These are encoded by different genes (Motojima, Cell Structure 
and Function. 1 8:267-277, 1993). Moreover, 2 isoforms of PPARy also exist, PPARy, and y 2 . These 2 
proteins differ in their NHi -terminal-30 amino acids and are the result of alternative promoter usage and 
differential mRNA splicing (Vidal-Puig. Jimenez, Linari, Lowell. Hamann, Hu^ Spiegelman. Flier, 
Moller, J. Clin. Invest., 97:2553-2561, 1996). 

Biological processes modulated by PPAR are those modulated by receptors, or receptor 
combinations; which are responsive to the PPAR receptor ligands described herein. These processes 
include, for example, plasma lipid transportand fatty acid catabolism, regulation of insulin sensitivity and 
blood glucose levels, which are involved in hypoglycemia/hyperinsulinism (resulting from, for example, 
abnormal pancreatic beta cell function, insulin secreting tumors and /or autoimmune hypoglycemia due to 
autoantibodies to insulin, the insulin receptor, or autoantibodies that are stimulatory to pancreatic beta 
cells), macrophage differentiation which lead to the formation of atherosclerotic plaques, inflammatory 
response, carcinogenesis, hyperplasia, adipocyte differentiation. 

Obesity is an excessive accumulation of adipose tissue. Recent work in this area indicates that 
PPARy plays a central role in the adipocyte gene expression arid differentiation. Excess adipose tissue is 
associated with the development of serious medical conditions; for example, non-insulin-dependent 
diabetes mellitus (NIDDM), hypertension, coronary artery disease. hypeiMpiucmld obesity and certain 
malignancies. The adipocyte may also influence glucose homeostasis through the production of tumor 
necrosis factor a (TNFa) and other molecules. 

Non-insulin-dependent diabetes mellitus (NIDDM), or Type II diabetes, is the more common 
form of diabetes, with 90-95% of hyperglycemic patients experiencing this form of the disease. In 
NIDDM there "appears to be a reduction in the pancreatic (J-cell mass, several distinct defects in insulin 
secretion or a decrease in tissue sensitivity to insulin. The symptoms of this form of diabetes include 
fatigue, frequent urination, thirst, blurred vision, frequent infections and slow healing of sores, diabetic 
nerve damage and renal disease. * . 
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Resistance to the metabolic actions of insulin is one of the key features of non-insulin dependent 
diabetes (NIDDM). insulin resistance is characterised by impaired uptake and utilization of glucose in 
insulin-sensitive target organs, for example, adipocytes and skeletal muscle, and by impaired inhibition of 
hepatic glucose output. The functional insulin deficiency and the failure of insulin to supms hepatic 
glucose output results in fasting hyperglycemia. Pancreatic P-cells compensate for the insulin resistance 
by secreting increased levels of insulin. However, the P-cells are unable to maintain this high output of 
insulin, and, eventually, the glucose-induced insulin secretion falls, leading to the deterioration of glucose 
homeostasis and to the subsequent development of overt diabetes. 

Hyperinsulinemia is also linked to insulin resistance, hypertriglyceridaemia and increased plasma 
concentration of low density lipoproteins. The association of insulin resistance and hyperinsulinemia 
with these metabolic disorders has been termed "Syndrome X" and has been strongly linked to an 
increased risk of hypertension and coronary artery disease. 

Metformin is known in the art to be used in the treatment of diabetes in humans (US Patent No. 
3,174,901). Metformin acts primarily to decrease liver glucose production. Troglitazone® is known to 
work primarily on enhancing the ability of skeletal muscle to respond to insulin and take up glucose. It is 
known that combination therapy comprising metformin and troglitazone can be used in the treatment of 
abnormalities associated with diabetes (DDT 3:79-88, 1998). 

PPAR x activators, in particular Troglitazone®, have been found to convert cancerous tissue to 
normal cells in liposarcoma, a tumor of fat (PNAS 96:3951-3956, 1999). Furthermore, it has been 
suggested that PPAR y activators may be useful in the treatment of breast and colon. cancer (PNAS 
95:8806-8811, 1 998, Nature Medicine 4: 1046-1 052. 1998). 

Moreover, PPARy activators, for example Troglitazone®. have been implicated in the treatment 
of polycystic ovary syndrome (PCO). This is a syndrome in women that is characterized by chronic 
anovulation and hyperandrogenism. Women with this syndrome often have insulin resistance and an 
increased risk for the development of noninsul in-dependent diabetes mellitus. (Diinaif, Scott, Finegood, 
Quintana, Whitcnmb, J. Clin. Endocrinol. Metab., 8 1 :3299, 1 996. 

Furthermore, PPAR7 activators have recently been discovered to increase the production of 
progesterone and inhibit steroidogenesis in granulosa cell cultures and therefore may be useful in the 
treatment of climacteric. (United States Patent 5,814,647 Urban et al. September 29, 1998; B. Lohrke et 
al. Journal of Edocrinology, 1 59, 429-39, 1 998). Climacteric is defined as the syndrome of endocrine, 
somatic and psychological changes occurring at the termination of the reproductive period in the female. 

-i Peroxisomes are cellular organelles which play a role in controlling the redox potential and 
oxidative stress of cells by metabolizing a variety of substrates such as hydrogen peroxide. There are a 
number of disorders associated with oxidative stress. For example, inflammatory response to tissue 
injury, pathogenesis of emphysema, ischemia-associated organ injury (shock), doxorubicin-induced 
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cardiac injury, drug-induced hepatotoxicity, atherosclerosis, and hyperoxic lung injuries, are each 
associated with the production of reactive oxygen species and a change in the reductive capacity of the 
cell. Therefore, it is envisaged that PPARct activators, among other things, regulate the redox potential 
and oxidative stress in cells, would be effective in the treatment of these disorders (Poynter et al, J. Biol. 
5 Chcm. 273, 32833-41, 1998). 

It has also been discovered that PPARct agonists inhibit N FicB-mediated transcription thereby 
modulating various inflammatory responses such as the inducible nitric oxide synthase (NOS) and 
cyclooxygenase-2 (COX-2) enzyme pathways (Pineda-Torra. I. T al, 1999, Curr. Opinion in Lipidology, 
10,151-9 ) and thus can be used in the therapeutic intervention of a wide variety of inflammatory diseases 
>0 and other pathologies (Colville-Nash, et al.. Journal of Immunology, 161,978-84, 1998; Staelsetal, 
Nature, 393, 790-3,1998). 

Peroxisome proliferators activate PPAR , which in turn, acts as a transcription factor, and causes 
differentiation, cell growth and proliferation of peroxisomes. 3 PPAR activators arc also thought to play a 
role in hyperplasia and carcinogenesis as well as altering the enzymatic capability of animal cells, such as 
15 rodent cells, but these PPAR activators appear to have minimal negative effects in human cells (Green, 
Biochem. Pharm. 43(3):393, 1992). Activation of PPAR results in the rapid increase of gamma glutamyl 
transpeptidase and catalase. 

PPARa is activated by a number of medium and long-chain fatty acids and is involved in 
stimulating Oxidation of fatty acids in tissues such as liver, heart, skeletal muscle, and brown adipose 
20 tissue (isseman and Green, supra; Beck et al., Proc. R. Soc. Lond. 247:83-87, 1 992; Gottlicher et al., < 
Proc. Natl. Acad. Sci. USA 89:4653-4657, 1992). Pharmacological PPARa activators, for example* 
fenofibrate, clofibrate, genfibrozil, and bezafibrate. are also involved in substantial reduction in plasma 
triglycerides along with moderate reduction in LDL cholesterol, and they are used particularly for the 
treatment of hypertriglyceridemia, hyper lipidemia and obesity. PPARa is also known to be involved in 
25 inflammatory disorders. (Schoonjans, K., Current Opionion in Lipidology, 8, 1 59-66, 1 997). 

The human nuclear receptor PPAR8 has been cloned from a human osteosarcoma cell cDNA 
library and is fully described in A. Schmidt et al.. Molecular Endocrinology, 6:1634-1641 (1992), the 
contents of which are hereby incorporated herein by reference: It should be noted that PPAR5 is also 
referred to in the literature aiPPARP and as NUCl/and each of these names refers to the same receptor. 
30 For example, in A. Schmidt et al., Molecular Endocrinology, 6: pp. 1634-164 1, 1992, the receptor is 
referred to as NUCL PPAR6 is observed in both embryo and adiilt tissues? this receptor has been 
reported to be involved in regulating the express*™ of some fct-specifW genes, and playVa role ir, the 
adipogenic process (Amri, E. et al., J. Biol. Chem. 270,2367-71, 1995). 

Atherosclerotic disease is known to be caused by a number of factors, for example, hypertension, 
35 diabetes, low levels of high density lipoprotein (HDL), and high levels of low density lipoprotein (LDL). 
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In addition to risk reduction via effects on plasma lipid concentrations and other risk factors, PPARo 
agonists exert direct atheroprotective effects (Frick. M. H..et al. 1997.. Circulation 96:2137-2 143. de 
Faircetal. 1 99?. Cardiovasc. Drugs Ther. II Suppl 1:257-63:257-263). 

5 It has recently been discovered that PPAR6 agonists are useful in raising HDL levels and 

therefore useful in treating atherosclerotic diseases. (Leibowitz et al.; WO/9728149). Atherosclerotic 
diseases include vascular disease, coronary heart disease, cerebrovascular disease and peripheral vessel 
disease. Coronary heart disease includes CHD death, myocardial infarction, and coronary 
revascularization. Cerebrovascular disease includes ischemic or hemorrhagic stroke and transient 
10 ischemic attacks. 

PPARy subtypes are involved in activating adipocyte differentiation, and are not involved in ( 
stimulating peroxisome proliferation in the liver. Activation of PPARy is implicated in adipocyte 
differentiation through the activation of adipocyte-specific gene expression (Lehmann. Moore. Smith- 
Oliver, Wilkison. Willson, Kliewer. J. Biol. Chem. 270: 1 2953- 1 2956. 1 995). The DNA sequences for 
1 5 the PPARy receptors are described in Elbrecht et al., BBRC 224 ; 43 1-437 ( 1996). Although peroxisome 
proliferators. including fibrates and fatty acids, activate the transcriptional activity of PPAR's, only 
prostaglandin J, derivatives such as the arachidonic acid metabolite l5-deoxy-delta'\l4 -prostaglandin J, 
(15d-PGJ 2 ) have been identified as natural ligands specific for the PPARy subtype, which also binds 
thiazolidinediones.This prostaglandin activates PPARy-dependent adipogenesis, but activates PPARo 
only at high concentrations (Forman, Tontonoz. Chen, Bran. Spiegelman, Evans, Cell, 83:803-812, 1995; 
Kliewer. Lenhard, Wilson, Patel, Morris, Lehman. Cell, 83:813-819, 1995). This is further.evidence that 
the PPAR family subtypes are distinct from one another in their pharmacological response to ligands. 

It has been suggested that compounds activating both PPARa and PPARy should be potent 
hypotriglyceridemic drugs, which could be used in the treatment of dyslipidemia associated with ( 
25 atherosclerosis, non-insulin dependent diabetes mellitus,Syndrome X,. (Staels, B. et al., Curr. Pharm. 
Des., 3 (1). 1-14 (1997)) and familial combined hyperlipidemia (FCH). Syndrome X is the syndrome 
characterized by an initial insulin resistant state, generating hyperinsulinaemia, dyslipidaemia and 
impaired glucose tolerance, which can progress to non-insulin dependent diabetes melljtus (Type II 
diabetes), characterized by hyperglycemia. FCH is characterized by hypercholesterolemia and 
30 hypei^iglyceridemia within the same patient and family. 

The present invention is directed to a series of compounds that are useful in modulating PPAR 
receptors, as well as to a number of other pharmaceutical uses associated therewith. 



20 
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Summary of the Invention 

This invention provides new aromatic compounds and pharmaceutical compositions prepared 
therewith that are PPAR ligand receptor binders, and which are useful as agonists or antagonists of the 
PPAR receptors. The invention also includes the discovery of new uses for previously known compounds. 

The compounds for use according to the invention, including the new compounds of the present 
invention, are of Formula I 
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20 



25 








-f- 





(I) 



wherein: 



x> — ^ - and ^ — — ^ are indci 



and ' are independently aryU fused arylcycloalkenyl, fused arylcycloalkyl, fused 
arylheterocyclenyl, fused arylheterocyclyl, heteroaryl, fused heteroarylcycloalkenyl, fused 
heteroarylcycloalkyl, fused heteroaiylheterocyclenyl, or fused heteroarylheterocyclyl; 
A is -0-, -S-. -SO, -SO r , -NR,r, -C(O)-, -N(R M )C(OK -C(0)N(R l5 K -N(R w )C(0)N(R l5 K -C(R„)=N-, 



15 



>14 



bo-, — s-e 



a chemical bond, 

Ri4 9 R 15 



g 

Rl6 



hro— 



g 

Rie 



15 



h-P- 



h 
R 16 



Q R i4 Ris 



k-o— 



h 
Rl6 



or 



R 16 



B is -0-, -S-, -NR 19 -. a chemical bond, -C(O)-, -N(R2o)C(OK or -C(0)N(R»>S 

E is a chemical bond or an ethylene group; 

a is 0-6; 

bis 0-4; 

c is 0-4; 

d is 0-6; 

gisl-5; 

h is M; 

R h R, ? R, and R 7 , are independently hydrogen, halogen, alkyl. carboxyl, alkoxycarbonyl or arallcyl; 
R:, Rj, R« and Rs, are independently -(CH> VX; 
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q is 0-3; 

X is hydrogen, halogen, alkyl, atkenyl, cycloalkyl. heterocyctyl, aryl, hcteroaryl, aralkyl, heteroaralkyl, 
hydroxy, alkoxy, aralkoxy, heteroaralkoxy, carboxyl. alkoxycarbonyl. tetrazoiyk acyl, acylHNSOr, - 
SR23,Y ! Y 2 N. or Y 3 Y 4 NCO-; 
5 Y and Y are independently hydrogen, alkyl, aryl, aralky! or heteroaralkyl. or one of Y and Y* is 

hydrogen or alkyl and the other of Y l and Y 2 is acyl oraroyl; 
Y 3 and Y 4 arc independently hydrogen, alkyl, aryl, aralkyl or heteroaralkyl; 
Z is R 2 ,0 2 C-, R>iOC-, cyclo-imide, -CN, R 2l 0 2 SHNCO-, R : ,0 2 SHN-, (R 2 ,) 2 NCO- t R 2l O- 2,4- 
thiazolidinedionyl, or tetrazolyl; and 
1 0 R,* and R 2 , arc independently hydrogen, alkyl, aryl. cycloalkyl, or aralkyl; ( 
Ru. Ri?, Ri* and R 23 are independently R 22 OC-, R 22 NHOC-, hydrogen, alkyl, aryl, heteroaryl, cycloalkyl, 
heterocyclyl, heteroaralkyl, or aralkyl: 

Ru, Ris. R16. R11 and R>o are independently hydrogen, alkyl, aralkyl, carbonyl. or alkoxycarbonyl; 
or Rm, and Ri 5 taken together with the carbon and nitrogen atoms through which they are linked form a 5 
15 or 6-membered azaheterocyclyl group; or 

when a is 2-6, then at least one pair of vicinal R, radicals taken together with the carbon atoms to which 



the R| radicals are linked form a R 2 group; or 

when b is 2-4, then at least one pair of vicinal Ri'radicals taken together with the carbon atoms to which 

the R 3 radicals are linked form a R« group; or 

20 when c is 2-4, then at least one pair of vicinal R< radicals taken together with the carbon atoms to which 

the R s radicals are linked form a group; or 

when d is 2-6, then at least one pair of vicinal R-. radicals taken together with the carbon atoms to which 



the R 7 radicals are linked form a group, or a 5-membered cycloalkyl group: or 

when d is 2-6, then at least one pair of non-vicinal R 7 radicals taken together with the carbon atoms to 
25 which the R 7 radicals are linked form a 5-membered cycloalkyl group; or 
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gcminal R 5 and R* radicals taken together with the carbon atom through which these radicals are linked 
form a 5 membered cycloalkyl group; or 

geminal R 7 and R 8 radicals taken together with the carbon atom through which these radicals are linked 
form a 5 membered cycloalkyl group; and 
5 Rn is hydrogen, alkyl, aryl, heteroaryl, cycloalkyl, heterocyclyl, hetcroaralkyl, or aralkyl; or 

a pharmaceutically acceptable salt thereof, an N-oxide thereof, a hydrate thereof or a solvate thereof. 

DETAILED DESCRIPTION OF THE INVENTION 
As employed above and throughout the disclosure, the following terms, unless otherwise 
1 0 indicated, shall be understood to have the following meanings: 

Definitions 

In the present specification, the term "compounds for use according to the invention", and . 
equivalent expressions, are meant to embrace compounds of general Formula (I) as hereinbefore 
1 5 described, which expression includes the prodrugs, the pharmaceutically acceptable salts, and the 

solvates, e.g. hydrates, where the context so permits. Similarly, reference to intermediates, whether or not 
they themselves are claimed, is meant to embrace their salts, and solvates, where the context so permits. 
For the sake of clarity, particular instances when the context so permits are sometimes indicated in the 
text, but these instances are purely illustrative and it is not intended to exclude other instances when the 

20 context so permits... . ;Ci ; J:w • .ui-O-^no .^r. 

."Prodmg^means a compound which is convertible in vivo by metabolic means (e.g. by 
hydrolysis) to a compound of Formula (I), including N-oxides thereof. For example an ester of a 
compound of Formula (I) containing a hydroxy group may be convertible by hydrolysis in vivo to the 
parent molecule. Alternatively an ester of a compound of Formula (I) containing a carboxy group may be 

25 convertible by hydrolysis in vivo to the parent molecule. .... 



"Patient" includes both human and other mammals. 




^encompasses both the syn and ami configurations. 
"Chemical bond** means a direct single bond between atoms. 
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"Acyl" means an H-CO- or a Iky I -CO group wherein the alkyl group is as herein described. 
Preferred acyls contain a lower alkyl. Exemplary acyl groups include formyL acetyl, propanoyl. 2- 
methylpropanoyl, butanoyl and palmitoyl. 

"Alkenyl" means an aliphatic hydrocarbon group containing a carbon-carbon double bond and 
5 which may be a straight or branched chain having about 2 to about 1 5 carbon atoms in the chain. 

Preferred alkenyl groups have 2 to about 12 carbon atoms in the chain and, more preferably about 2 to 
about 4 carbon atoms in the chain. Branched means that one or more lower alkyl groups such as methyl 
ethyl or propyl are attached to a linear alkenyl chain^ ^Lower alkenyl" means about 2 to about 4 carbon 
atoms in the chain, which may be straight or branched.The alkenyl group is optionally substituted by one 
10 or more halo groups. Exemplary alkenyl groups include ethenyL propenyk Vbutenyl. i-buteriyt 3- 
methylbut-2-enyl. w-pemenyl, heptenyl, octcnyl and decenyl. 

"Alkoxy" means an alkyl-O- group wherein the alkyl group is as herein described. Exemplary 
alkoxy groups include methoxy, ethoxy. /j-propoxy. /-propoxy. w-butoxy and heptdxy. 

"Alkoxycarbohyr means an alkyl-O-CO- group, wherein the alkyl group is as herein defined. 
1 5 Exemplary alkoxycarbonyl groups include methoxycarbonyj, ethoxycarbohyl. or t-butyloxycarbonyl. 

"Alkyl" means an aliphatic hydrocarbon group which may be straight or branched having about 1 
to about 20 carbon atoms in the chain. Preferred alkyl groups have I to about 13 carbon atoms in the 
chain. Branched means that one or more lower alkyl groups such as methyl; ethyl or propyl are attached 
to a linear alkyl chain. u Lower alkyl" means about 1 to about 4 carbon atoms in the chain, which may be 
20 straight or branched. The alkyl is optionally substituted with one or more "alkyl group substmjen'ts" 
which may be the same or different, and include halo, carbbxy; cycJoalkyl ' crcloalkenylheterocyclyl. 

heterocyclenyl. aryl. alkoxy. alkoxycarbonyl, aralkoxycarbonyl, heteroaralkoxvcarbonvr, Y 'y^CO-. 

wherein Y and Y" are independently hydrogen, .alkyl. aryl, aralkyi or heteroaralkyl. or Y 1 and Y^takcn 

together with the nitrogen atom to which Y 1 and Y 2 are anached form heterocyelyl. "Exemplary alkyl 
25 groups include methyl, trifluorom ethyl, ethyl, //-propyl, /-propyl, w-buty I. /-butyl, »-pentyl. and 3- 
pentyl.Preferably, the alkyl group substhuent is selected from acyl, carboxy, carboxymethyl, 
methoxycarbonylethyl, benz>'loxycarbci:ylmethyl. and pvTidylmethyioxycarbonylmethyl and 
alkoxycarbonyl. 

H AlkylsuIfinyr means an alkyl-SO- group wherein the alkyl group is as defined above. Preferred 
30 groups are those wherein the alkyl group is low er alkyl. 

"Alkylsulfonyr means an alkyl-SCVgroup wherein the alkyl group is as defined above. 
Preferred groups are those wherein the allcyl group > is lower alkyl. 

"Alkylthio" means an alkyl-S- group "wherein the alkyl group is as defined above. Exemplary 
alkyithio groups include methylthio. ethylthio. r-propylthio and heptylthio. 
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"Aralkoxy" means an arnlkyl-O- group wherein the aralkyl group is as defined herein. 
Exemplary aralkoxy groups include henzyloxy and I - and 2-naphthalenemethoxy. 

" Aralkoxy carbony I" means an aralkyl-O-CO- group wherein the aralkyl group is as defined 
herein. An exemplary aralkoxycarbonyl group is benzyloxycarbonyl. 
5 "AralkyP means ah aryl-alkyl- group wherein the aryl and alkyl groups are as defined herein. 

Preferred aralkyls contain a lower alkyl moiety. Exemplary aralkyl groups include benzyl, 2-phenethyl 
and naphthalencm ethyl. 

"AralkylsulfonyP means an aralkyl-SOr group wherein the aralkyl group is as defined herein. 
"Aralkylsulfinyl" means an aralkyl-SO- group wherein the aralkyl group is as defined herein. 
. 10 "Aralkylthio" means an aralkyl- S- group wherein the aralkyl group is as defined herein. An 

exemplary aratkytthio group is bcnzylthio. 

: ' "AroyP means an i aryl-CO- group wherein the aryl group is as defined herein. Exemplary aroyl 
groups include benzoyl and I- and 2-naphihoyl. 

"AryP means ah aromatic monocyclic or muliicyclic ring system of about 6 to about 14 carbon 
1 5 atoms, preferably of about 6 to about i 0 carbon atoms. The aryl is optionally substituted with one or more 
^ring system subst^tuents ?, which may be the sanie or different, and are as defined herein. Exemplary aryl 
groups include phenyl, naphthyl. substituted phenyl, and substituted naphthyf; 

''Aryldiazo*' means ah aryl-diazo- group wherein the aryl and diazo groups are as defined herein. 
"Fused arylcycloalkenyr' means a fused ary l and cyclbalkehyi as defined herein. Preferred fused 
20 arylcycloalkenyls are those wherein die aryi thiereof is jihenyi and the eyclbklkenylcoh 5 to 

about 6 ring atoms! A fused arylcycloalkenyl group may be bonded to the rest of the compound through 
any atorri of the fiised system capable ofiuch bondage. The fused arylbycloalkenyl may be optionally 
substituted by one of more ring system substituents. wherein the "ring system substitueht" is as defined 
herein. Exemplary fused ary 1 cy cloa I ken yl groups include 1,2-dihydrohaphthylenyl: indenyl; 1,4- 
25 naphthoquinonyi; and the like. 

"Fused aryicycloalkyr means a fused aryland cycioalkyl as defined herein. Preferred fused 
arylcycloalkyls are those wherein the aryl thereof is phenyl and the cycioalkyl consists of about 5 to about 
6 ring atoms. A fused arylcycloalkyl group may be bonded to the rest of the compound through any atom 
of the fused system capable of such bonding The fused arylc>tioalkyl may be optionally substituted by 
30 one or more ring system substituents, wherein the "ring syitem substituent" is ai defined herein. 
Exemplary fused arylcyxloalkyl groups include i'^.X^tetranydronaphtnylenyi; 1 ,4^trriethyl-2.3- 
dihydronaphthalenyk Ij-dihydrb-l^-napKthbquinonyl, a-tetralonyl, and the like. 

"Fused aryiheterocyclenyi" means a fused aryl and heterocyclenyl wherein the aryl and 
heterocyclenyl groups are as defined herein. Preferred fused arylheteroc>xleny I groups are those wherein 
35 the aryl thereof is phenyl and the heterocyclenyl consists of about 5 to about 6 ring atoms. A fused 
arylheterocyclenyl group may be bonded to the rest of the compound through any atom of the fused 
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system capable of such bonding. The designation of aza. oxa or thia as a prefix before the heterocyclenyl 
portion of the fused ary I heterocyclenyl means that a nitrogen, oxygen or sulfur atom respectively, is 
present as a ring atom. The fused arylheterocyclenyl may be optionally substituted by one or more ring 
system substituents. wherein the "ring system substituenf is as defined herein. The nitrogen atom of a 
fused arylheterocyclenyl may be a basic nitrogen atom. The nitrogen or sulphur atom of the 
heterocyclenyl portion of the fused arylheterocyclenyl is also optionally oxidized to the corresponding 
N-oxide, S-oxide or S,S-dioxide. Exemplary fused arylheterocyclenyl include 3 H-indolinyl, 
2(lH)quinolinonyl, 2H-l-oxotsoquinolyl, 1 ,2-dihydroquinolinyl, (2H)quinolinyl N-o*idc, 3,4- 
dihydroqutnolinyl, 1,2-dihydroisoquinolinyl, 3,4-dihydrotsoquinolinyl, chromonyl, 3.4- 
dihydroisoquinoxalinyl. 4-(3H)quinazolinonyl, 4H-chromen-2y! t and the like. Preferably, 
2(1 H)quinolinonyl, 1,2-dihydroquinoiinyI, (2H)quinoIinyl N-oxide, or 4-(3H)quinazolinonyl. 

"Fused arylheterocyclyr means a fused ary I and heterocyclyl wherein the ary I and heterocyclyl 
groups are as defined herein. Preferred fused arylheterocyclyls are those wherein the aryl thereof is 
phenyl and the heterocyclyl consists of about 5 to about 6 ring atoms. A fused arylheterocyclyl may be 
bonded to the rest of the compound through any atom of the fused system capable of such bonding. The ? 
designation of aza, oxa or thia as a prefix before the heterocyclyl portion of the fused arylheterocyclyl 
means that a nitrogen, oxygen or sulphur atom respectively is present as a ring atom. The fused 
arylheterocyclyl group may bepptionally substituted by one or more ring system substituents. wherein the 
"ring system substituenr is as defined herein. The nitrogen atom of a fused arylheterocyclyl may be a 
r^^.?^^?^^^^! 1 ^^^ sulphur atom of the heterocyclyl portion of the fused 
arylheterocyclyl is also optionally oxidized to the corresponding N-oxide, S-oxide or S,S-dioxide. 
^™ P !^v ft f? ed ary^eterocyclyi ring systems include indolinyl, U.3,4-tetrahydroisoquinolinyl, 1,2,3,4- 
^yahydroquinolinyl, I H-^p-dihydroisoindol^-N !. 2.3-dihydrobenz[f]isoindol-2-yI, 1 ,2,3,4- 
tetrahydro^ chromanyl. isochromanonyl. 2,3-dihydrochromonyl, 1 ,4-benzodioxan, 

U,3,4-tetrahydroquinoxaltnyl, and the like. Preferably , 1,2,3,4-tetrahydroisofluinolinyl, 1,2,3,4- 
te^ydroquino3ttlinyL and U^Atetrahydroquinolinyl. 

"Aryloxy" means an aryl-O group wherein the aryl group is as defined herein. Exemplary 
groups include phenoxy and 2-naphthyloxy. 

"ty^yj^ 0 ™ T «n«jns j m : aryl<^0^ group wherein the aryl group is as defined herein. 
Exemplary ar>-loxycarbonyl groups include phenoxycarbonyl and naphthoxycarbonyl. 

, "Aiy|?"'fon> I" means an ary l-SO:- group wherein the aryl group is as defined herein. 

"ArylsuifinyP means an aiyl-SO- group wherein the ary l group is as defined herein. 

"Ao'lthio" means an i_aiyl-S- ; group wherein the aryl group is as defined herein. Exemplary 
arylthio groups include phenyl thio and naphthylrhio. 

"Carbamoyl" is an NH r CO- group. 

"Carboxv"' means a HO(0)C- (carboxylic acid) group. 
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"Compounds of ihe invention." and equivalent expressions, are meant to embrace compounds of 
general Formula (I) as hereinbefore described, which expression includes ihe prodrugs, the 
pharmaceutical^ acceptable salts, and the so I vales, e.g. hydrates, where the context so permits. 
Similarly, reference to intermediates, whether or riot they themselves are claimed, is meant to embrace 
5 their salts, and solvates, where the context so permits. For the sake of clarity, particular instances when 
the context so permits are sometimes indicated in the text, but these instances are purely illustrative and it 
is not intended to exclude other instances when the context so permits. 

"Cycloalfcoxy" means ah cycloa!kyl-6- group wherein the cycloalkyl group is as defined herein . 
Exemplary cycloalkoxy groups include cyclopentyloxy and cyclohcxyloxy. 
1 0 Xycloalkyl-alkbxy" means an cycloalkyl-alkylene-O- group wherein the cycloalkyl group and 

alkylene group are as defined herein . Exerriplary cycloalkyl-alkoxy groups include 
cyclopentylmethylene-oxy and cycldhexylmethylene-bxy. 

"CycloalkenyP means a non-aromatic mono- or multicyclic ring system of about 3 to about 10 
carbon atoms, preferably of aboiit 5 to about 1 0 carbon atoms, and which contains at least one carbon- 
15 carbon double bond. Preferred ring sizes of rings of the ring system include about 5 to about 6 ring 

atoms. The cycloalkenyl is optionally substituted with one or more '"ring system substituents" which mav 
be the same or different, and are as defined herein. Exemplary monocyclic cycloalkenyl include 

cyclopentenyl, cyclohexenyL cycloheptenyl, and the like. An exemplary multicyclic cycloalkenyl is 

•*v: • •' 

norbomylenyl. 

20 : Xyclbalkyi" mea^ 

carbon atoms* preferably of about 5 to about 1 0 carbon atoms. Preferred ring sizes of rings of the ring 
system include about 5 to about 6 ring atoms. The cycloalkyl is optionally substituted with one or more 
"ring system substituents* 1 which may be the same or different, and are as defined herein. Exemplary 
monocyclic cycloalkyl include cycioperityl. cyclohexyl/cycloheptyi. and the like. Exemplary mYilticycIic 

25 cyclMlk>1 include I -decall^ 

*Cyclc^lkylene M means a bivalent, saturated carbocyclic group having about 3 to about 6 carbon 
atoms. Preferred cycloalkylene groups include L1-. 1,2-, i,3-. and 1.4- cis or trans-cyclbhexylene. and 
l,T-/l^-/and 1.3-cycidpenK'lene. 

"Cyclo-imide" means a compound 6f formulae 



30 
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The cyclo-imidc moiety may be attached to the parcm molecule through either a carbon atom or nitrogen 
atom of the carbamoyl moiety. An exemplary imide group is N-phthalimide. 
"Diazo" means a bivalent -N=N- radical. 

"Halo" means fiuoro, chioro, bromo, or iodo. Preferred are fiuoro, chioro and bromo, more 
5 preferably fluoro and chioro. 

w Halo B means fluoro, chioro, bromo, or iodo. Preferred are fluoro, chioro and bromo, more 
preferably fluoro and chioro. 

u Heteroaralkyr means a heteroaryl-alkyl- group wherein the heteroaryl and nlkyl groups are as 
defined herein. Preferred heteroaralkyls contain a lower alkyl moiety. Exemplary heteroaralkyl groups 
i 0 include thtenylmethyl pyridylmethyl. imidazolylmethyl and pyrazinylmethyl. 

"Heteroaraifcylthio" means a heteroaralkyl- S- group wherein the heteroaralkyl group is as defined 
herein. An exemplary heteroaralkylihio group is 3-pyridinepropanthiol. 

"Hetcroaralkoxy" means an heteroaralkyLO- group wherein the heteroaralkyl group is as defined 
herein. An exemplary heteroaralkoxy group is 4-pyridylmethyloxy. 
15 -Heteroaroy r means an means an heteroary l-CO- group wherein the heteroaryl group is as 

defined herein. Exemplary- heteroary l groups include thiophenoyl. nicotinoyi, pyrrol-2-ylcarbonyl and 1- 
and 2-naphthoyl and pyridinoyl. 

nir "Heteroaryldiazo"' means an heteroary l-diap- group wherein the heteroaryl and diazo groups are 
as defined herein. 

"Heteroaryr means an aromatic monocyclic or multicyclic ring system of about 5 to about 14 
carbon atoms, preferably about 5 to about 10 carbon atoms, in which at. least one of the carbon atoms in 
the ring system is replaced by a hetero atom, i.e., other than carbon, for example nitrogen, oxygen or 
sulfur. Preferred ring sizes of rings of the ring system include about 5 to about 6 ring atoms. The 
hC ^ aryl r ! ng is °P tion ^y^«b«ituted by one or more "ring system substituents" which may be the same 
25 or different, and are as defined herein. The designation of aza, oxa or thia as a prefix before the 
heteroaiyl means that a nitrogen, oxygen or sulfur atom is present, respectively, as a ring atom. A 
nitrogen atom of an heteroaryl may be a basic nitrogen atom and also may be optionally oxidized to the 
corresponding N-oxide. Exemplary heteroaryl and substituted heteroaryl groups^ include pyrazinyl. 
thienyl, isothiazolyl, oxazolyl, pyrazolyl, cinnolinyl, pteridtnyl, benzofuryl, furazanyl, pynolyl, 1,2,4- 
30 thiadiazolyi, pyridazinyl, indazolyl, quinoxalinyl, phthalazinyl, imidazo[l,2-a]pyridine. imidazo[2,l- 
b]thiazolyl, benzofurazanyl, azaindolyl, benzimidazolyl, benzothienyl, thienopyridyl. thienopyrimidyl, 
pyrrolopyridyl, imidazopyridyl, naphthyridinyl, benzoazaindole, 1 ,2,4-triazinyL benzothiazolyl, furyl 
imidazolyl, indolyl, isoindolyl, indolizinyl, isoxazoiyl, isoquinolinyl, isothiazolyl, oxadiazolyl, pyrazinyl, 
pyridazinyl, pyrazolyl, pyridyl, pyrimidinyi, prolyl, quinazolinyl, quinolinyl, 1 ,3,4-thiadiazolyl, 
35 thiazolyl, thienyl and triazolyl. Preferred heteroaryl and substituted heteroaryl groups include quinolinyl, 
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indazolyl, indolyl, quinazolinyh pyridyl. pyrimidinyl. furyl. benzothiazolyl, quinoxalinyl, benztmidazolyl, 
benzothienyl. and isoquinoltnyl. 

. "Fused heteroarylcycloalkenyn means a fused heteroaryl and cycloalkenyl wherein the heteroaryl 
and cycloalkenyl groups are as defined herein. Preferred fused heteroarylcycloalkenyls are those wherein 

5 the heteroaryl thereof is phenyl and the cycloalkenyl consists of about 5 to about 6 ring atoms. A fused 
heteroarylcycloalkenyl may be bonded to the rest of the compound through any atom of the fused system 
capable of such bonding. The designation of aza. oxa or thia as a prefix before the heteroaryl portion of 
the fused heteroarylcycloalkenyl means that a nitrogen, oxygen or sulfur atom is present, respectively, as 
a ring atom. The fused heteroarylcycloalkenyl may be optionally substituted by one or more ring system 

10 substituents, wherein the "ring system substituent~ is as defined herein. The nitrogen atom of a fused 
heteroarylcycloalkenyl may be a basic nitrogen atom. The nitrogen atom of the heteroaryl portion of the 
fused heteroarylcycloalkenyl may also be optionally oxidized to the corresponding N-oxide. Exemplary 
fused heteroarylcycloalkenyl groups include 5.6-dihydroquinoly I; 5,6-dihydroisoquinolyl; 5,6- « 
dihydroquinoxalinyl; 5,6-dihydroquinazolinyl; 4,5-dihydro- 1 H-benzimidazolyl; 4,5-dihydrobenzoxazolyl; 

15 . J t 4-naphthoquinolyK and the like, . 

"Fused heteroarylcycloalkyr means a fused heteroaryl and cycloalkyl wherein the heteraryl and 
- cycloalkyl groups are as defined herein. „ Preferred fused heteroarylcycloalkyls are those wherein the 
heteroaryl thereof consists of about 5 to about 6 ring atoms and the cycloalkyl. consists of about 5 to about 
6 ring atoms. Afused heteroarylcycloalkyl may be bonded to the rest of the compoun through any atom 

20 of me fused system capable of such bonding. The designation of aza, oxa or thia as a prefix before the 
heteroary} portion of the fused heteroarylcycloalkyl mean? that a nitrogen* oxygen or sulfur atom is 
present respectively as a ring atom. The fused heteroarylcycloalkyl may be optionally substituted by one 
or more ring system substituents. wherein the "ring system substituenf is as defined herein. The nitrogen 
atom of a fused heteroarylcycloalkyl may be a basic nitrogen atom. The nitrogen atom of the heteroaryl 

25 portion of the fused heteroarylcycloalkyl may also be optionally oxidized to the corresponding N-oxide. 
Exemplary fused heteroarylcycloalkyl include 5,6,7,8-tetrahydroquiriolinyl; 5,6,7, 8-tetrahydroisoquinolyl; 
5,6,7,8-tetrahydroquinoxalinyU 5,6,7,8-tetrahydroquinazolyl; 4,5, 6,7-tetrahydro- 1 H-benzimidazolyl; 
4,5i6,7-tetrahydrobenzoxazolyl; 1H-4-oxa-l,5-diazanaphthalen-2-only; i;j-dihydroimidizole-[4,5> 
pyridin-2-onyl, 2^-dihydro-L4-dinaphthoquinonyl and the like, preferably, 5,6,7,8-tetrahydroquinolinyl 

30 or.^^S-tetrahydroisoquinolyl. ?■ 

"Fused heteroarylheterocyclenyr means a fused heteroaryl and heterocyclenyl wherein the - 
heteraryl and heterocyclenyl. groups are as defined herein. Preferred fused heteroarylheterocyclenyls are 
those wherein the heteroaryl thereof consists of about 5 to about 6 ring atoms and the heterocyclenyl 
! consists of about 5 to about 6 ring atoms.. A fused hetcroarylheterocyclenyl may be bonded to the rest of 

35 the compound through any atom of the fused system capable of such bonding. The designation of aza. 
oxa or thia as a prefix before the heteroaryl or heterocyclenyl portion of the fused 
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heteroaiylheterocyclenyl means that a nitrogen, oxygen or sulfur atom is present respectively as a ring 
atom. The fused heteroarylheterocyclenyl may be optionally substituted by one or mote ring system 
substituent, wherein the "ring system substituent" is as defined herein. The nitrogen atom of a fused 
heteroarylazaheterocyclenyl may be a basic nitrogen atom. The nitrogen or sulphur atom of the 
heteroaryl or heterocyclenyl portion of the fused heteroarylheterocyclenyl may also be optionally 
oxidized to the corresponding N-oxide, S-oxide or S,S-dioxide. Exemplary fused 
heteroarylheterocyclenyl groups include 7,8-dihydro[l,7]naphthyridinyl; U-dihydro[2,71naphthyridinyl; 
6,7-dihydro-3H-imida2o[4.5-c]pyridyl; U-dihydro-1 ,5-naphthyridinyl: l,2-dihydro-1.6-naphthyridmyl; 
U-dihydro-l,7-naphmyridinyl; l.2-dihydro-l,8-naphthyridinyl; l,2-dihydro-2,6-naphthyridinyl, and the 



"Fused heteroarylheterocyclyr means a fused heteroaryl and heterocyclyl wherein the heteroaryl 
and heterocyclyl groups are as defined herein. Preferred fused heteroarylheterocyclyk are those wherein 
the heteroaryl thereof consists of about 5 to about 6 ring atoms and the heterocyclyl consists of about 5 to 
about 6 ring atoms. A fused heteroarylheterocyclyl may be bonded to the rest of the compound through 
15 any atom of the fused system capable of such bonding. The designation of aza, oxa or thia as a prefix 
before the heteroaryl or heterocyclyl portion of the fused heteroarylheterocyclyl means that a nitrogen, 
oxygen or sulfur atom is present respectively as a ring atom. The fused heteroarylheterocyclyl may be 
- optionally substituted by one or more ring system substituent, wherein the "ring system substituenf is as 
defined herein. The nitrogen atom of a fused heteroarylheterocyclyl may be a basic nitrogen atom. The 
20 :x nitrogen or sulphur atom of the heteroaryl or heterocyclyl portion of the fused heteroarylheterocyclyl may 
also be optionally oxidized to the corresponding N-oxide, S-oxide or S,S-dioxide. Exemplary fused 
heteroarylheterocyclyl groups include 2.3-dihydro-lH pyrro![3 ? 4-b)quinolin-2-yl; 1 ,2,3,4-tetrahydrobenz 
{b]tl,7]naphthyridin-2-yl; l,2J5,4-tetrahydrobenz [b][l,6]naphthyridin-2-yl; l,2,3.4-te£rahydro-9H- 
pyrido[3,4-b]indol-2yl; l,23,4-tetrahydro-9H-p>Tido[4,3-bJindol-2yl. 2,3,-dihydro-l H-pyirolo[3,4- 
25 b]indol-2-yl; I H-2^,4,5-tetrahydroazepinot3,4-b]indol-2-yl; I H-2,3,4,5-tetrahydroazepino[4,3-b]indol-3- 
yl; lH-24,4,5-tetrahydroazepino[4,5-b]indol-2 yl f S,6,7,8-tetrahydro[l,7}napthyridinyl; 1,2,3,4- 
tetrhydro[2,7)naphth>Tidyl; 2,3-dihydro[l ,4]dioxino[2,3-b]pyridyl; 23-dihydro[I,4]dioxino{23- 
bjpryidyl; 3,4-dihydro-2H-l-o.xa[4,6)diazanaphthalenyl; 4,5,6,7-tetrahydro.3H-imidazo[4,5-cJpyridyl; 
6,7-dihydro[5,8]diazanaphthalenyl; l,2,3..4-tetrahydro[U] napthyridinyl; 1^3.4- --..».• 
30 tetrahydro[l,6]napthyridinyl; l,2,3,4-tetrahydro[! f 7]napthyridinyl: 1.2J.4-tetrahydro[l,8]napthyridinyl; 
U^,4-tetrahydro[2,6]napthyridinyl, and the like. - ' 

"Heteroarylsulfonyl" means an heteroary l-SO- group wherein the heteroaryl group is as defined 
herein. An examplary heterarylsulfonyl groups is 3-pyridinepropansulfonyl. 

■■■ y- .-Heteroarylsulfinyr means an heteroaryl -SO- group wherein die heteroaryl group is as defined 
35 herein. ..>• , 



SUBSTITUTE SHEET (RULE 26) 

(0 2002 Copyright Derwenl Information Ltd. 



WO 00/64888 



PCT/US00/11833 



15 

"Heieroarylihio" means an heteroaryl -S- group wherein the heteroaryl group is as defined herein. 
Uxemplary heteroaryl thio groups include pyridyhhio and quinolinyhhio. 

"Heterocyclenyl 0 means a non-aromatic monocyclic or mukicyclic hydrocarbon ring system of 
about 3 to about 1 0 carbon atoms, preferably about 5 to about 1 0 carbon atoms, in which at least one or 

5 more of the carbon atoms in the ring system is replaced by a hetero atom, for example a nitrogen, oxygen 
or sulfur atom, and which contains at least one carbon-carbon double bond or carbon-nitrogen double 
bond. Preferred ring sizes of rings of the ring system include about 5 to about 6 ring atoms. The 
designation of aza, oxa or thia as a prefix before the heterocyclenyl means that a nitrogen, oxygen or 
sulfur atom is present respectively as a ring atom. The heterocyclenyl may be optionally substituted by 

1 0 one or more ring system substituents, wherein the "ring system substituenr is as defined herein. The 
nitrogen atom of an heterocyclenyl may be a basic nitrogen atom. The nitrogen or sulphur atom of the 
heterocyclenyl is also optionally oxidized to the corresponding N-oxide, S-oxide or S,S-dioxide. 
Exemplary monocyclic azaheterocyclenyl groups include 1,2,3,4- tetrahydrohydropyridine, 
1,2-dihydropyridyl, 1 ,4-dihydropyridyL 1^,3,6-tetrahydrbpyridine, i,4,5,6-tetrajiydropyrimidine, 2- 

15 pyrrolinyi, 3-pyrrolinyl, 2-imidazolinyl, 2-pyrazolinyl, and the like. Exemplary oxaheterocyclenyl groups 
include 3,4-dihydro-2)/-py™ and fluorodihydrofuryl An exemplary mukicyclic " 

oxaheterocyclenyl group is 7-oxabicyclo[2.2.1]heptenyl. Exemplary monocyclic thiaheterocycleny rings 
include dihydrothiophenyl and dihydromiopyranyl! 

"Heterocyclyl" means a riciri -aromatic saturated monocyclic or mukicyclic ring system of about 3 

20 to about 10 carbon atoms, preferably about 5 to about TO carbon atoms; in which at least one of the carbon 
atoms in me ring system is replaced by a hetero atom; for example nitrogen^ oxygen or sulfur Preferred 
ring sizes of rings of the ring system include about 5 to abdut"6 ring atoms. The designation of azC oxa 
or thia as a prefix" before the heterocyclyl means that a nitrogen, oxygen or sulfur atom is present 
respectively as a ring atom. The heterocyclyl may be optionally substituted by one or more ^ring system 

25 mi bstituents* which may be'ttie same or different, and are as defined herein. The nitrogen atom of ah 
heterocyclyl may be a basic nitrogen atom. The nitrogen or sulphur atom of the heterocyclyl is also 
optionally oxidized to the corresponding N-oxide. S-oxide or S.S-dibxide. Exemplary 1 monocyclic 
heterocyclyl rings include piperidyl. pyrrolidinyl. piperazinyl. morpholinyl, tliibmorphoIinyV J 
thiazolidinyi; 1,3-dioxolanyl. I'4-dioxanyl, tetrahydrofaryl, tetrahydrothiophenyL tetrahydrothiopyranyl, 

30 and the like. Exemplary multicyciic heterocyefyf rings include 1,4 diazabicycio-[2.2.2]octarie"arid 1^- 
cyxiohexanedicafboxyiic acid ^hydride. r T 

"Ring system substituent" includes hydrogen, alkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, 
aralkyl, heteroaralkyL hydroxy; aTkoxy,"aryloxV. aralkoxy, cycloalkylalkyloxy, acvi, aroyl, halo, nitro, 
cyano, carboxyl aikoxycarbonyi, aryloxycarbonyl. aralkoxycarbbnyU alkylsulfohy^ 

35 heteroarytsulfonyl, alkyisulfinyl, arylsulfinyl. heteroaryisulfinyl. aikylthio, arylthio, heterdarykhio, 
aralkykhio. heterbaralkykhio. fused cycloalkyl. fused cycloalkenyk fused heterocyclyl, fused 
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heterocyclenyl. arylazo. Iieteroarylazo. R-R^N-. R c R J NCO. R c O : CN-. and R c R d NS02- wherein R a and R b 
are independently hydrogen, alkyl, aryl, aralkyl or heieroaralkyl, or one of R 8 and R b is hydrogen or alkyl 
and the other of R a and R b is aroyl or heteroaroyl. R e and R J are independently hydrogen, alkyl, aryl, 
heteroaryl, cycloalkyl, cycloalkenyl, heterocyclyl, heterocyclenyl, aralkyl or heteroaralkyl. Where the 
5 ring is cycloalkyl, cycloalkenyl, heterocyclyl or heterocyclenyl, the ring system substituent may also 
include methylene (H 2 C=), oxo (O), thioxo (S=), on carbon atom(s) thereof. Preferably, the ring 
substituents are selected from oxo (0=), alkyl, aryl, alkoxy, aralkoxy, halo, carboxy, alkoxycarbonyl, and 
R'OjCN-, wherein R e is cycloalkyl. 

•'Tetrazolyr means a group of formula 




wherein the hydrogen atom thereof is optionally replaced by alkyl, carboxyalky! or slkoxycarbonylalkyl. 

"PPAR ligand receptor binder" means a ligand which binds to the PPAR receptor. PPAR ligand 
receptor binders of mis invention are useful as agonists or antagonists of the PPAR-a, PPAR-5, or PPAR- 
y receptor. 

15 The term "pharmaceutically acceptable salt" refers to a relatively non-toxic, inorganic or organic 

acid addition salt of a compound of the present invention. A salt can be prepared in situ during the final 
isolation and purification of a compound or by separately reacting the purified compound in its free base 
form with a suitable organic or inorganic acid and isolating the salt thus formed. Representative salts 
include the hydrobromide, hydrochloride, sulfate, bisulfate, phosphate, nitrate, acetate, oxalate, valerate, 

20 oleate, palmitate, stearate, laurate, borate, benzoate. lactate, phosphate, tosylate, citrate, maleate, 

fumarate, succinate, tartrate, naphthylate, mesylate, glucoheptonate, lactiobionate, laurylsulphonate salts, 
and the like. (See, for example S. M. Berec. et aL "Pharmaceutical Salts." J. Pharm. ScL 66: 1-19, 1977, 
the contents of which are hereby incorporated herein by reference.) 

"Treating*' means the partial or complete relieving or preventing of one or more physiological or 

25 biochemical parameters associated with PPAR activity. 

... t Tht term "modulate" refers to the ability of a compound to either directly (by binding to the 
receptor as a ligand) or indirectly (as a precursor for a ligand or an inducer which promotes production of 
a ligand from a precursor) induce expression of gene(s) maintained under hormone control, or to repress 
expression of gene (s) maintained under such control. 

30 The term "obesity" refers generally to individuals who are at least about 20 : 30% over the average 

weight for the person's age, sex and height. Technically, "obese" is defined, for males, as individuals 
whose body mass index is greater than 27 J kg/m 2 . Those skilled in the art readily recognize that the 
invention method is not limited to those who fall within the above criteria, indeed, the invention method 
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can also be advantageously practiced by individuals who fall outside of these traditional criteria, for 
example by those who are prone to obesity. 

The phrase "amount effective to lower blood glucose levels" refers to levels of a compound 
sufficient to provide circulating concentrations high enough to accomplish the desired effect. Such a 
concentration typically falls in the range of about JOnM up to 2^iM T with concentrations in the range of 
about lOOnm up to about SOOnM being preferred. 

The phrase "amount effective to lower triclyceride levels" refers to levels of a compound 
sufficient to provide circulating concentrations high enough to accomplish the desired effect. Such a 
concentration typically falls in the range of about 1 OnM up to 2yiM\ with concentrations in the range of 
about lOOnm up to about 500nM being preferred; 

Preferred Embodiments . ; 

Preferred embodiments according to the invention includes the use of compounds of Formula 1 

(and their pharmaceutical compositions) as binders for PPAR receptors. 

More particularly, the use of compounds of Formula 1 that bind to the PPAR-a receptor, 

compounds of Formula I that bind to the PPAR-5 receptor, 

compounds of Formula! that bind to the PPAR-y receptor, . . . 

compounds of Formula 1 that bind to the PPAR-a and the PPAR-y receptor, 

compounds of Formula I that bind to the PPAR-d and the PPAR-5 receptor, 

compounds of Formula 1 that bind to the PPAR-y and the PPAR-5 receptor, 

compounds of Fdrm ula I that act as PPAR receptor agonists. 

compounds of Formula I that act as PPAR-a receptor agonists/ 

compounds of Formula I that act as PPAR-6 receptor agonists, ' 

compounds of Formula I that act as PPAR-y receptor agonists, 

compounds of Formula I that act as both PPAR-a and PPAR-y receptor agonists, 

compounds of Formula I that act as both PPAR-a and PPAR-5 receptor agonists, 

compounds of Formula I that act as both PPAR-y and PPAR-5 receptor agonists, 

compounds of Formula I that act as both PPAR-a receptor antagonists and PPAR-y receptor 

agonists, 

compounds of Formula I that act as both PPAR-a receptor antagonists and PPAR-5 receptor 
agonists, 

compounds of Formula 1 and act as both PPAR-y receptor antagonists and PPAR-5 receptor 
agonists, 

compounds of Formula I that act as both PPAR-a receptor agonists and PPAR-y receptor 
antagonists, 
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compounds of Formula I that act as both PPAR-a receptor agonists and PPAR-8 receptor 
antagonists. 

compounds of Formula I that act as both PPAR-y receptor agonists and PPAR-5 receptor 
antagonists, 

5 compounds of Formula I that act as PPAR receptor antagonists, 

compounds of Formula I that act as PPAR-a receptor antagonists, 

compounds of Formula I that act as PPAR-5 receptor antagonists, 

compounds of Formula I that act as PPAR-y receptor antagonists. 

compounds of Formula I that act as both PPAR-a and PPAR-y receptor antagonists, 
10 compounds of Formula I that act as both PPAR-a and PPAR-5 receptor antagonists, and 

compounds of Formula 1 that act as both PPAR-y and PPAR-6 receptor antagonists. ' 

An embodiment according to the invention is directed to treating a patient suffering from a 
physiological disorder capable of being modulated by a compound of Formula I having PPAR ligand 
binding activity, comprising administering to the patient a pharmaceutical ly effective amount of the 
15 compound, or a pharmaceutical ly acceptable salt thereof: Physiological disorders capable of being so 
modulated include, for example, cell differentiation to produce lipid accumulating cells, regulation of 
insulin sensitivity and blood glucose levels, which are involved in hypoglycemia/hyperinsulinism 
(resulting from, for example, abnormal pancreatic beta cell function, insulin secreting tumors and /or 
autoimmune hypoglycemia due to autoantibodies to insulin, autoantibodies to the insulin receptor, or 
20 autoantibodies that are stimulatory to pancreatic beta eel Is), macrophage differentiation which leads to the 
formation of atherosclerotic plaques, inflammatory response, carcinogenesis, hyperplasia, adipocyte gene 
expression, adipocyte differentiation, reduction in the pancreatic p-cell mass, insulin secretion, tissue 
sensitivity to insulin, liposarcorna cell growth, chronic anovulation, hyperandrpgenism, progesterone 
production, steroidogenesis, redox potential and oxidati ve stress in cells, nitric oxide synthase (NOS) ( 
25 production, increased gamma glutamyl transpeptidase, catalase, plasma triglycerides, HDL and LDL 
cholesterol levels and the like. 

Another embodiment according to the invention is directed to a method of treating a disease state 
in a patient with a pharmaceutical^- effective amount of a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, wherein the disease is associated with a physiological detrimental blood level of 
30 insulin, glucose, free fatty acids (FFA), or triclycerides. 

An embodiment according to the invention is directed to treating a patient suffering from a 
physiological disorder associated with physiologically detrimental levels of triclycerides in the blood, by 
administering to the patient a pharmaceutically effective amount of the compound, of of a 
pharmaceutically acceptable salt thereof. 
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An embodiment according to the invention is the use of compounds of Formula ! and their 
pharmaceutical compositions as anti-diabetic, onti-lipidemic, anti-hypertensive or anti-arteriosclerotic 
agents, or in the treatment of obesity. . '• 

Another embod iment according to the invention is directed to a method of treating hyperglycemia 
5 in a patient, by administering to the patient a pharmaceutical ly effective amount to lower blood glucose 
levels of a compound of Formula I, or a pharmaceutical ly acceptable salt thereof. Preferably, the form of 
hyperglycemia treated in accordance with this invention is Type (I diabetes. 

Another embodiment according to the invention is directed to a method of reducing triglyceride 
levels in a patient, comprising administering to the patient a therapeutically effective amount (to lower 
10 triglyceride levels) of a compound of Formula 1, or a pharmaceutically acceptable salt thereof. 

Another embodiment according to the invention is directed to a method of treating 
hyperinsutinism in a patient, comprising administering to the patient a therapeutically effective amount of 
a compound of Formula I, or a pharmaceutically acceptable salt thereof. 

Another embodiment according to the invention is directed to a method of treating insulin 
15 resistance in a patient comprising administering to the patient a therapeutically effective amount of a 
compound of Formula I, or a pharmaceutically acceptable salt thereof. «■:.-,•■.-.: 

* * Another embodiment according to the invention is directed to a method of treating cardiovascular 
disease, such as atherosclerosis in a patient, comprising administering to the patient a therapeutically 
effective amount of a compound of Formula I, or a pharmaceutically acceptable salt thereof. 
20 Another embodiment according to the invention is directed to treating of hyperiipidemia in a 

patient, comprising administering to the patient a therapeutically effective amount of a compound of 
Formula I, or a pharmaceutically acceptable salt thereof. r. = 

Another embodiment according to the invention is directed to treating of hypertension in a 
patient, comprising administering to the patient a therapeutically effective amount of a compound of 
25 Formula 1, or a pharmaceutically acceptable salt thereof. : 

Another embodiment according to the invention is directed to treating eating disorders in a 
patient, comprising administering- to the patient a therapeutically effective amount of a compound of 
Formula I, or a pharmaceutically acceptable salt thereof. Treatment of eating disorders includes the 
regulation of appetite andor food intake in patients suffering from under-eating disorders such as anorexia 
30 nervosa as well as over-eating disorders such as obesity and anorexia bulimia. i . 1 ! 

Another embodiment according to the invention is directed to treating a disease state associated 
with low levels of HDL comprising administering to the patient a therapeutically effective amount of a 
compound of Formula L or a pharmaceutically acceptable salt thereof. Diseases associated with low 
levels of HDL include atherosclerotic diseases. • * ■ 
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Another embodiment according to the invention is directed to treating polycystic ovary syndrome 
comprising administering to the patient a therapeutically effective amount of a compound of Formula I, or 
a pharmaceutical ly acceptable salt thereof. 

Another embodiment according to the invention is directed to treating climacteric comprising 
5 administering to the patient a therapeutically effective amount of a compound of Formula I, or a 
pharmaceutical^ acceptable salt thereof. 

Another embodiment according to the invention is directed to treating inflammatory diseases such 
as rheumatoid arthritis, chronic obstructive pulmonary disease (emphysema or chronic bronchitis), or 
asthma comprising administering to the patient a therapeutically effective amount of a compound of 
10 Formula I, or a pharmaceutical ly acceptable salt thereof. 

Another aspect of the invention is to provide a novel pharmaceutical composition which is 
effective, in and of itself, for utilization in a beneficial combination therapy because it includes a plurality 
of active ingredients which may be utilized in accordance with the invention: 

In another aspect, the present invention provides a method for treating a disease state in a patient, 
1 5 wherein the disease is associated with a physiological detrimental level of insulin, glucose, free fatty acids 
(FFA), or triglycerides, in the blood, comprising administering to the patient a therapeutically effective 
amount of a compound of Formula I, and also administering a therapeutically effective amount of an 
additional hypoglycemic agent* ^ 

In another aspect, the present invention provides a method for treating a disease state in a patient, 
20 wherein the disease is associated with a physiological detrimental level of insulin, glucose, free fatty acids 
(FFA), or triglycerides, in the blood, comprising administering to the patient a therapeutically effective 
amount of a compound of Formula I, and also administering a therapeutically effective amount of a 
biguanidine compound. . . . 

In another aspect, the present invention provides a method for treating a disease state in a patient, 
25 wherein the disease is associated with a physiological detrimental level of insulin, glucose, free fatty acids 
(FFA), or triglycerides, in the blood, comprising administering to the patient a therapeutically effective 
amount of a compound of Formula I, and also administering a therapeutically effective amount of 
metformin. 

The invention also provides kits or single packages combining two or more active ingredients 
30 useful in treating the disease. A kit may provide (alone or in combination with a pbarrnaceutically 

acceptable diluent or carrier), a compound of Formula (I) and an additional hypoglycaemic agent (alone 
or in combination with diluent or carrier). 

There are many known hypoglycemic, agents in the art, for example, insulin; biguanidines, such 
as metformin and buformin: sulfonylureas, such as acetohe.xamide. chlorpropamide, tolazamide, 
35 tolbutamide, glyburide. glypizide and glyclazide; thiazolidinediones. such as troglitazone; a-glycosidase 
inhibitors, such as acarbose and miglatol: and B ? adrenoreceptor agonists such as CL-3 16. 243. 
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Since sulfonylureas arc known to be capable of stimulating insulin release, but are not capable of 
acting on insulin resistance^ and compounds of Formula I are able to act on insulin resistance,: it is 
envisaged that a combination of these medicaments could be used as a remedy for conditions associated 
with both deficiency in insulin secretion and insulin-resistance. 
5 Therefore, the invention also provides a method of treating diabetes mellitus of type II in a patient 

comprising administering a compound of Formula 1 and one or more additional hypoglycemic agents 
selected from the group consisting of sulfonylureas, biguanidincs. thiazolidinediones, Bj-adrenoreceptor 
agonists, a-glycosidase inhibitors and insulin. 

The invention also provides a method of treating diabetes mellitus of type II in a patient 
0 comprising administering a compound of Formula I and a sulfonylurea selected from the group consisting 
of acetohexamide, chlorpropamide, tolazamide, tolbutamide, glyburide, glypizide and glyclazidc. 

The invention also provides a method of treating diabetes mellitus of type II in a patient 
comprising administering a compound of Formula 1 and a biguanidine selected from the group consisting 
of metformin and buformin. 
15 The invention aiso provides a method of treating diabetes mellitus of type II in a patient 

comprising administering a compound of Formula l and an a-glycosidase inhibitor selected from the 
group consisting acarbose and miglatbl. 

The invention also provides a method of treating diabetes mellitus of type 11 in a patient 
comprising administering a compound of Formula 1 and an miazolidinedione, for example, troglitazone. 
20 As indicated above, a compound of Formula I may be administered alone or in combination with 

one or more additional hypoglycemic agents. Combination therapy includes administration of a single 
pharmaceutical dosage formulation which contains a compound of Formula 1 and one or.more additional 
hypoglycemic agent, as well as administration of the compound of Formula I and each additional 
hypoglycemic agents in its own separate pharmaceutical dosage formulation. For example, a compound 
25 of Formula 1 and hypoglycemic agent can' be administered to the patient together in a single oral dosage 
composition such as a tablet or capsule, or each agent administered in separate oral dosage formulations. 
Where separate dosage formulations are used, the compound of Formula 1 and one or more additional 
hypoglycemic agents can be administered at essentially the same time, i.e., concurrently, or at separately 
staggered times, i.e., sequentially. 
30 For example, the compound of Formula 1 may be administered in combination with one or more 

of the following additional hvppglycemic agents: insulin; biguanidincs such as metformin or buformin; 
sulfonylureas such as acetohexamide. chloropropamide, tolazamide, tolbutamide, ity™&*< glypizide or 
glyclazide: thiazolidinediones such as troglitazone: a-glycosidase inhibitors such as acarbose or miglatol: 
or Bj adrenoceptor agonists such as CL-3 1 6. 243. 
35 The compound of Formula I is preferably administered with a biguanidine. in particular, 

metformin. 

SUBSTITUTE SHEET (RULE 26) 



(C) 2002 Copyright Derwent Information 



WO 00/64888 



PCI7USQ071I833 



The compounds of Formula I contain at least two aromatic or hetero-aromatic rings, which may 
be designated as shown in Formula II below, and for which their substitution pattern along the chain with 
respect to each other also is shown below. 








-f 





R 4 




Ring I 



Linker I Ring II 



Y 

Linker II 



(ID 




Art 



A preferred aspect of the compounds of Formula II, is a compound wherein N ' is selected 

from quinolinyl, benzothiophenyl, benzoimidazolyl, quinazolinyl, benzothiazolyl, quinoxalinyl, naphthyl, 
pyridyU H-indazolyl, 1 ,23,4-tetrahydroquinolinyL benzofuranyl, thienyl, or indolyl, and one end of the 



1 0 linker, Linker 1, is attached to 




Arl 



preferably at the 2-position of the ring moiety. 



• n ' ■ ■ ■ .. i ,v, I Aril. 

Another aspect of the compounds of Formula II is a compound wherein Tr^f is a 6- 




membered aryl or heteroaryl group and Linker I and Linker II are attached to 
13-, or 1 ,4- to each other. 




At II 



at positions 



Another aspect of the compounds of Formula II is a compound wherein ^ — is a naphthyl 



1 5 group, Linker I and Linker II are attached 
or 2,4- to each other on the naphthyl moiety. 



0 

to v at positions 1,4-, 



A further preferred aspect of the compound of Formula II is described by Formula V below: 
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Rr 







-i 





(V) 



10 



where R,, Rs. c, d, E and Z are as defined above, c + d » I -3, and R' and R" are ring system substituents. 



0 

ein < is 



5 Another aspect of this invention is a compound of the invention wherein 

optionally substituted aryl, optionally substituted azaheteroaryl, or optionally substituted fused 




Ax II 



arylheterocyclenyl or fused arylheterocyclyl; and x *- ' is optionally substituted phenyl or 
optionally substituted naphthyl, optionally substituted heteroaryl, or optionally substituted fused 
arylheterocyclenyl. 

Another aspect of this invention is a compound of the invention wherein a = 1 or 2; Ri 
and R2 is hydrogen; A is a chemical bond; and b = 0. 

Another aspect of this invention is a compound of tfie invention wherein a = 0, 1 , or 2, A 
is -C(0)N(R 15 )- pr. r N(R ,4 )C(OK and b - 0, or J . . 

Another more preferred aspect of this invention is a compound of the invention wherein 
15 Ri and R2 are both hydrogen, a = l. T A is -O- and b = 0. 

Another more preferred aspect of this invention is a compound of the invention wherein 
Ri and R 2 are both hydrogen, a » 2, A is -O- and b = 0. 

pother more preferred aspect of this invention is a compound of the invention wherein a 
= 0. A is -O- or -NRu- ; R l3 is hydrogen or alkyl; R 3 and R4 are both independently hydrogen; 
20 andb=l. 

Another aspect of this invention is a compound of the invention wherein a - 0; A is 

Rl5 ; R 15 



— o-f 



\-o— — s-e 



f-O— 



or 



. , Rl * . .../.; R| 5 and Ri 6 are hydrogen; g is.l, 2, 3 or 4; and b ■ 0. 
Another aspect of this invention is a compound of the invention wherein a .= 0; A is - 
NR I3 -, b= KRj and R4 are hydrogen, and R| 3 is hydrogen, alkyl, or R 22 (0=)C-. 
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Another aspect of this invention is a compound of the invention wherein a = 2; then the 
vicinal R| radicals taken together with the carbon atoms through which these radicals are linked form a 



R 2 group; R> is hydrogen; A is a chemical bond or -0-; and b=0. 
Another aspect of this invention is a compound of the invention wherein a = 6; then at 
least one pair of vicinal R l radicals taken together with the carbon atoms through which these radicals are 



linked form a R 2 group; R 2 is hydrogen or alkyl; A is -0-; and b=0. 

Another aspect of this invention is a compound of the invention wherein a - 1, 2 or 3; Ri 
and R 2 are hydrogen; A is -0-; and b - 0. 

Another aspect of this invention is a compound of the invention wherein a = 1; R u R 2 , R3 
10 and R* are hydrogen; A is -Os and b = 1 . 

Another aspect of this invention is a compound of the invention wherein a = 2; A is 



R n4 O R 



4H4 



15 



R1 



<k v ;h= i or2;ahdb = 0. : <;: * :i '~ 
Another aspect of this invention is a compound of the invention wherein c = 0; d = 0; B 
and E is a chemical bond; Z is R 2 iO 2 SHNC0-, arid R 2! is phenyl 
1 5 Another aspect of this invention is a compound of the invention wherein c - 0; d = 2; B is 

-C(O)N(R 20 K E is a chemical bond; Z is a tetra±olyl group or -^C0 2 R2i; R20 is hydrogen, alkyl, 
alkoxycarbonyl. 

Another aspect of this invention is a compound of the invention wherein c » 0 or 4; d = 0 
or 1; B and E is a chemical bond; Z is tetrazolyl. NHiCO- or-CO^i; and R 2 i is hydrogen or 
20 lower alkyl. 

Another aspect of this invention is a compound of the invention wherein c = 0 or 1 ; d = 0 
or 1; B is -O- or a chemical bond; E is a chemical bond: and Z is tetrazolyl. NH 2 CO- or - 
C02R 2 i; and R 2 \ is hydrogen or lower alkyl. 

Another aspect of this invention is a compound of the invention wherein c = 0; d = 1; B is 
25 -O- or a chemical bond; E is a chemical bond; R 7 and R* arc hydrogen or alkyl: and Z is 
tetrazolyl, NH 2 CO- or -C0 2 R 2 i ; arid R 2 i is hydrogen or lower alkyl. - - 
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Another aspect of this invention is a compound of the invention wherein c = 2 or 4, then 
at least one pair of vicinal R 5 radicals taken together with the carbon atoms to which the R 5 radicals are 

linked form a group; d = 0; D and E is a chemical bond; and Z is a tetrazolyl 

group or -CO2R2 1 ; and R21 is hydrogen. 
5 Another aspect of this invention is a compound of the invention wherein c = 0; d = 3 or 4; 

B is -0-; E is a chemical bond; R 7 and R g are hydrogen or alkyl, or at least one of R 7 is carboxyl 
or alkoxycarbonyl; Z is tetrazolyl, -CO2R21 or (RjihNCCO)- ; and Rai is hydrogen or lower alkyl. 

Another aspect of this invention is a compound of the invention wherein c = 0; d = 1,2, 
or 3; B is -C(Q>-; E is a chemical bond; R 7 and Rg are hydrogen or alkyl; Z is tetrazolyl or- 
1 0 CO2R21; and R21 is hydrogen or lower alkyl. 

Another aspect of this invention is a compound of the invention wherein c = 4; d = 0; B 
and E are a chemical bond; R 7 and R* are hydrogen or alkyl; Z is tetrazolyl or -CO2R21; arici R 2 i 
is hydrogen or lower alkyl. . 

Another aspect of this invention is a compound of the invention wherein c - 0, 1 or 2; d « 
15 1 , 2 or 3; B is or NR19,. E area chemical bond; R 5 . R*. R7 and Rg are hydrogen; Z is tetrazolyl 
or .-CQzRgi; and R21 is hydrogen or lower alkyl. 

Another aspect of this invention is a compound of the invention wherein R* and Rg are - 
(CH 2 )q-X; q is 0, 1 or 2; and X is independently hydrogen, aralkyl or lower alkyl. 

Another aspect of this invention is a compound of the invention wherein at least one pair 
20 of geminal R 5 and R« radicals taken together with the carbon atom through which these radicals are linked 
form a 5-membered cycloalkyl group. 

Another aspect of this invention is a compound of the invention wherein at least one pair 
of geminal R 7 and R, radicals taken together with the carbon atom through which 'hese radicals are linked 
form a 5-membered cycloalkyl group. 
25 Another aspect of this invention is a compound of the invention wherein Z is -CO2H, -CN 

or a tetrazolyl group. 

A preferred aspect of this invention is a compound of the invention wherein 
an optionally substituted quinolinyi, quihoxalinyl, quinazolinyl isoquinolinyl, tf-alkyi-quinolin- 
4-onyl,quinazolih-4-onyL benzoxazolyl, benzimidazolyl, benzothiazolyl, benzoftiranyl, 
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benzothiophenyL indolinyl oxazolyl, thiazolyl. oxadiazolyl isoxazolyl, imidazolyl. pyrazol-yl, 
thiadiazolyl, triazolyl, pyridyl pyrimidinyl, pyrazinyL pyridazinyl, phenyl, or napthalenyl group, 
wherein the substituent is a ring system substituent as defined herein, more preferably a 
substituent selected from the group consisting of phenyl, substituted-phenyl, thienyl, substituted 
5 thienyl, cycloalkyl, lower alkyl, branched alkyl. fluoro, chloro, alkoxy, aralkyloxy, 
trifluoromethyl and trifluoromethyloxy. 

A more preferred aspect of this invention is a compound of the invention wherein 

is unsubstituted quinolin-2-yl, 3-substituted quinolin-2-yl, 4-substituted quinoliri-2-yl, 
6-substituted quinolin-2-yl or 7 substituted quinolin-2-yl; an unsubstituted quinozaIin-2-yl, 3- 
1 0 substituted quinozalin-2-yl, 6-substituted quinozalin-2-yI or 3,6-disubstituted quinozalin-2-yl; 
unsubstituted quinazolin-2-yl, 4-substituted quinazoiin-2-yi or 6-subsiituted quinazolin-2-yl; 
unsubstituted isoquinoIin-3-yl, 6-substituted isoquinolin-3-yl or 7-substituted tsoquinolin-3-yl; 
3-substituted-quinazoiin-4-on-2-yl; ^-substituted qumoHri-^n-Z-yl; 2-sutistituted^oxazol-4-yl 
or 2,5 disubstituted-oxazol-4-yl; 4-substituted oxazoI-2-yI or 4,5-disubstituted^okazol-2-yl; 2- 
1 5 substituted thiazol-4-y 1 or 2,5-disubstituted thiazol-4-yl; 4-substituted thiazol-2-yi or 4,5- 

disubstituted-thiazol-2-yl; 5-substituted-[l,2,4]oxadia2bl-3-yl; 3-substituted-[ 1,2,4] ortadiazol-5- 
yl; 5-substituted-imidazol-2-yl or 3,5-disubstituted-lmidazbl^ or 
2,3-disubstituted-imidazoi-5-yl; 3-substi tuted-isoxazoi-5-y 1; 5-substitated-isoxkzdl-3-y I; 5- 
substituted-[ 1 ,2,4] thiadiazoI-3-y 1; 3-substituted-[ 1 2,4 j-thiadiazol-5-y 1; 2-siibstituted-[ ! ,3,4]- 
20 thiadiazol-5-yl; 2-substitated-[l,3,4]^oxadiazol-5-yl; l-substituted-pyrazol-3-yl; 3-substituted- 

pyrazol-5-y 1; 3 -substi tuted-[ 1 ,2,4]-triazol-5-y 1; 1 -substituted-! 1 ,2,4]-tnazoi-3-yl; 3-substituted \ 
pyridin-2-yI, 5-substituted pyridin-2-yl, 6-substituted pyridin-2-yl or 3,5-disubstttuted pyridin-2- 
yi; 3-substituted pyrazin-2-yl, 5-substituted p\Tazin-2-yL 6-substituted pyrazin-2-yl or 3.5 
disubstituted-pyrazin-2-yI; 5-substituted pyrimidin-2-yl or 6-substituted-pyrimidin-2-yl; 6- 
25 substituted-pyridazin-3-yl or 4,6-disubstituted-pyridazin-3-yl; unsubstituted napthalen-2-yl, 3- 
substituted napthalen-2-yl, 4-substituted napthalen-2-yl, 6-substituted napthalen-2-yl or 7 
substituted napthalen-2-yl; 2-substituted phenyl, 4-substituted phenyl or 2,4-disubstituted phenyl; 
unsubstituted -benzothiazol-2-yl or 5-substituted-benzothiazol-2-yl; unsubstituted benzoxazol- 
2yl or 5-substituted-benzoxazol-2yl; unsubstituted -benzimidazol-2-yl or 5-substituted- 
30 benzimidazol-2-yl; unsubstituted -thiophen-2yh 3-substituted -thiophen-2yl, 6-substituted - 
thiophen-2yl or 3 t 6-disubstituted-thiophen-2yl: unsubstituted -benzofuran-2-y, 3-substituted- 
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benzofuran-2-yh 6-substituted-benzofuran-2-yl or 3.6-disubstituted-benzofuran-2-yl; 3- 
substituted-benzofuran-6-yl or 3 J-disubstituted-benzofuran-6-yl, wherein the substituenl is a 
ring system substituent as defined herein, more preferably a substituent selected from the group 
consisting of phenyl, substituted-phenyl, thienyl, substituted thienyl, cycloalkyl, lower alkyl, 
branched alkyl, fluoro, chloro, alkoxy, aralkyloxy, trifluoromethyl and trifluoromethyloxy. 

Another more preferred aspect of this invention is a compound of the invention wherein a 
= 0, A is -O- or -NRuS Ri j is hydrogen or alkyl; R 3 and R, are both independently hydrogen; b 
= I; and Arl is 3-substituted quinolin-2-yl, 4-substituted quinolin-2-yl, 6-substituted quinolin-2- 
yl, 7 substituted quinolin-2-yl, unsubstituted quinoxaIin-2-yl, 3-substituted quinoxalin-2-yl, 6- 
substituted quinoxalin-2-yl, 3,6-disubstituted quinoxalin-2-yl, unsubstituted quinazolin-2«yl, 4- 
substituted quinazolin-2-yl, 6-substituted quinazolin-2-yl, unsubstituted isoquinolin-3-yL 6- 
substituted isoquinolin-3-yl, 7-substituted isoquinolin-3-yl, 4-substituted oxazol-2-yl. 4,5- 
disubstituted-oxazol-2-yl, 4-substituted-thiazol-2-yl, 4,5-disubstituted-thiazol-2-yl, 5-substitiited 
-imidazol-2-yl ? 3 ,5-disubstituted-imidazol-2-yL 1 -substituted-pyrazol-3-yl, 3-substituted- 
pymol-5-yl, 3-substituted pyridin-2-yl, 5-substituted pyridirt-2-yl, 6-substituted pyridin-2-yl or 
3,5-disubstitiited pyridin-2-yl, 3-substituted pyrazin-2-yU 5-substituted pyrazin-2-yl, 6- 
substituted pyrazin-2-y!, 3,5 disubstituted-pyrazin-2-yl, 5-substituted pyrimidin-2-yl, 6- 
substituted-pyrimidin-2-yl, 6-substituted-pyridazin-3-yl, 4,6-disubstituted-pyridazin-3-yl, : 
unsubstituted-bcnzothiazot-2-yl, 5-substituted-benzothiazol-2-yl, unsubstituted-benzoxazol-2-yl, 
5-substituted-benzoxazol-2-yl, unsubstituted benzimidazol-2-yl, 5-substituted-benzimidazol-2-yl, 
3-substituted-benzofuran-6-yl or 3 J-disubstituted-benzofiiran-6-yl. 

Another aspect of this invention is a compound of formula I as described by formula (la) 

below: 
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wherein 



V IS IE 



i independently aryL fused arylcycloalkenyl, fused arylcycloalkyl, fused 
arylheterocyclenyl, fused arylheterocyclyl, heteroaryl, fused heteroarylcycjoaikenyl, fused 
5 heteroarylcycloalkyl, fused heteroarylheterpcyclenyl, or fused heteroarylheterocyclyl; ... 
a=l; r; ■, . . , \ . . .... , . 

b-0; : ... ,,: . . .1,,,-^ , - 

Ri and R 2 are hydrogen - . 

■ Ais -O-; ~ - - " " ■ - v - ■ = ■ ■. - ..- - : , ,• - 

10 R 5 , R*, R 7 , Rg are hydrogen; 
c = 0; 
d = 0; 

B and E are a chemical bond; 

Z is R 2 i0 2 C-, R21OC-, cyclo-irnide, -CN, R 2I 0 2 SHNCO, R 2l 0 2 SHN-, (R 2 ihNCO-, R 2l O- 2,4- 
1 5 thiazolidinedionyl, or tetrazoly 1; 

R' and R" are ring system substituents as defined herein, more preferably, R 1 is hydrogen, lower 

alkyl, halo, alkoxy, aiyloxy or aralkyloxy; and R M is lower alkyl, hydrogen, aralkyloxy, alkoxy, 

cycloalkylalkyloxy or halo. 

Another aspect of this invention is a compound of formula 1 as described by formula (la) 
20 wherein 
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0 



is independently aryl. fused arylcycloalkenyl. fused arylcycloalkyl, fused 
arylheterocyclenyl, fused arylheterocyclyl, heteroaryl, fused heteroarylcycloalkenyl, fused 
heteroarylcycloalkyl, fused heteroaiylheterocyclenyl, or fused heteroarylheterocyclyl; 
a=l; 

: • r„ 

5 Ais R ifi ; 

g = 2, 3, 4 or 5; 

Ri,R2, Rj, R4. R15 and R|$ are hydrogen; . 
b = 0or I; 
c = 0; 
10 d = 0; 

B and E are a chemical bond; 
Z is -CChH; 

R' and R" are ring system substituents as defined herein, more preferably, R' is hydrogen, lower 
alkyl, halo, alkoxy, aryloxy or aralkyloxy; and R" is lower alkyl, alkoxy, aralkoxy, 
15 cycloalkylalkoxy or halo. 

Another aspect of this invention is a compound of formula I as described by formula (la) 
wherein 



0 

V — ' IS ! 



independently aryl, fused arylcycloalkenyl, fused arylcycloalkyl, fused 
arylheterocyclenyl, fused arylheterocyclyl, heteroaryl, fused heteroarylcycloalkenyl, fused 
20 heteroarylcycloalkyl. fused heteroarylheterocyclenyl, or fused heteroarylheterocyclyl; 
a-1; 

*15 



g 

A is R « ; 

g = 2, 3,4or 5; 

Ru R2, R3, R4. R15 and R l6 are hydrogen; 
25 b = 0orl; 
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c = 0; 
d = 0; 

B and E are a chemical bond; 
Zis-C0 2 H; 
5 R 1 is hydrogen; and R" is lower alkyl. 

Another aspect of this invention is a compound of formula I as described by formula (la) 
wherein 

0 

v — ' is independently aryl, fused aiylcycloalkenyl, fused arylcycloalkyl, fused 
arylheterocyclenyl, fused arylheterocyclyl, heteroatyl, fused heterparylcycloalkenyl, fused 
10 heteroarylcycloalkyl-, fused heteroarylheterocyclenyl. or fused heteroarylheterocyclyl; 
a = 1; 



— o-fr 



A is R 16 ; 

g = 2,3,4or5; 

Ri, R2, R3, R4. Ris and Ri6 are hydrogen; 
15 R7 and Rs are independently hydrogen; 
b = 0orl; 
c«0; 
d-1; 

B and E are a chemical bond; 
20 Zis-COzH; 

R f and R" are ring system substituents as defined herein, more preferably, R' is hydrogen, lower 
alkyl, halo, alkoxy, aryloxy or aralkyloxy; and R" is lower alkyl, alkoxy, aralkoxy, 
cycloalkylalkoxy or halo. 

Another aspect of this invention is a compound of formula I as described by formula (la) 

... 

25 wherein 
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0 

— y is independently aryl. fused arylcycloalkenyl. fused arylcycloalkyl, fused 
arylheterocyclenyi. fused arylheterocyclyl, heteroaryl, fused heteroarylcycloalkenyl, fused 
heteroarylcycloalkyl, fused heteroaiylheterocyclenyl, or fused heteroarylheterocyclyl; 

a=U ; ... 

Ris 



— o-f 



bo- 



5 A is R te 
g = 2, 3, 4 or 5; 

Ri. R-2» R3, R4. Ri5 and R| 6 are independently hydrogen; 
R7 and Rg are hydrogen 
b = 0 or I ; 
10 c = 0; 
d-1; 

B and E are a chemical bond; 
Zis-C0 2 H; 

R 1 is hydrogen; and R H is lower alkyl. 
15 Another aspect of this invention is a compound of formula I as described by formula (la) 

wherein: 
a = 0-2; 
b = 0-l; 

A is -O- or -NR|j-; 
20 Ru R>, R3 snd R4 are independently hydrogen; 
R13 is hvdrogen, R22OC-, or alkyl; 
c = 0: 
d«0; 

B and E are a chemical bond; 
25 Zis-C0 2 H; 

R f and R" are ring system substituents as defined herein, more preferably, R' is lower alkyl, 
halo, alkoxy, aryloxy or aralkyl; and R" is lower alkyl or halo. 
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A more preferred aspect of this invention is a compound of formula I as described by 
formula (la) wherein: 
a = 1 or 2; 
Ais-O-; 
5 b = 0; 

Ri, R2. R7 and Rg are independently hydrogen; 

c-0; 

d=l; 

B and E are a chemical bond; 
10 R* is hydrogen, halo or benzyloxy; 

R" is lower alkyl, preferably methyl; 
Z is -CCKH. 



A more preferred aspect of this invention is a compound of formula I as described by 
15 formula (la) wherein: 

a=lor2; • 
A is -0-; 

b«0; *: <- 

Ri , R2. R7 and R 8 are independently hydrogen; 
20 c = 0; 
d-1; 

B and E are a chemical bond; ( 
R f is hydrogen, halo or benzyloxy; 

R" is lower alkyl, preferably methyl; 
25 Zis-COjH. 

A more preferred aspect of this invention is a compound of formula I as described by 
formula (la) wherein: 
a = 1 or 2; 

30 Ais-O-; ' 
b = 0; * ' 

R) f R2. R7, Rg are independently hydrogen: 
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c = 0; 
B is -0-; 

d-1; ...... 

B and E are a chemical bond; 
R 1 is halo; 

R M is lower alkyl, preferably methyl; 
Z is-CCbH. 

A more preferred aspect of this invention is a compound of formula 1 as described by 
formula (la) wherein: 
a* 1; 

R i and R2 are hydrogen 
Ais-O-; 
b = 0; 
c = 0; 

d = 0; . ...... . . t ... 

B and E are a chemical bond; 
R' is hydrogen, aralkoxy, or halo; 
R" is lower alkyl, preferably methyl; 
Zis-C0 2 H. 

A more preferred aspect of this invention is a compound of formula 1 as described by 
formula (la) wherein: 
a=l; 
Ais-O-; 
b = 0; 
c = 0; 

d = 0; ; 

B and E are a chemical bond; 

R 1 is hydrogen; 

R" is lower alkyl; 

Zis-C0 2 H. 
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A more preferred aspect of this invention is a compound of formula I as described by 
formula (la) wherein: 



x — is aryl or heteroaryl; 
5 a-1; 
Ais-O-; 
b = 0; 

c«6; - < - 

d = 0; 

1 0 B and E are a chemical bond; 
R' is hydrogen; 
R" is lower alkyl; 
Zis-C0 2 H. 

15 A more preferred aspect of this invention is a compound of formula 1 as described by 

formula (la) wherein: 



c = 0; 
d = 0; 

B and E are a chemical bond; 
R' is hydrogen; 
25 R" is lower alkyl; 
ZisCC^H. 

A more preferred aspect of this invention is a compound of formula I as described by 
formula (la) wherein: 





is optionally substituted azaheteroaryl: 



A is -0-; 
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0 

v — ' is optionally substituted quinolinyl, or a 5-membered heteroaryl group wherein the 
heteroaryl group is substituted by optionally substituted phenyl or optionally substituted 
cyclohexyl; 
a= I; 
5 Ais-O-; 
b = 0; 
c = 0; 
d = 0; 

B and E are a chemical bond; 
10 R' is hydrogen; 
R" is lower alkyl; 
ZisC0 2 H. 

A preferred compound according to the invention is selected from the group consisting of 



15 
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A preferred compound according to the invention is selected from the group consisting of 
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; and 




CH, CH 1 



A preferred compound having PPARa and PPARy activity is selected from the group consisting: 



» t » 

and v-s. '* 

A preferred compound having PPARa and PPAR6 activity is selected from the group consisting: 

;and 

Tilts invention also encompasses all combinations of preferred aspects of the invention described 

herein. 

1 5 Compounds useful according to this invention can be prepared by the methods disclosed herein as well as 
the specific examples and in the following references which are incorporated herein by reference: 
Galemmo, Robert A., Jr et. al, J. Med. Chem. (1990). 33(10), 2828-41; Youssefyeh, Raymond D. et al, 
J. Med. Chem. (1990), 33(4), 1 186-94; Youssefyeh, Raymond eL al, International patent publication no. 
WO 8705510; Astles, Peter Charles et. aL International patent publication no. WO 9513262; Jayossi ct 

20 al. International patent application in the name of Avemis Pharmeuticals Products lnc, Attorney Ref. No. 
A3536A-WO, filed on May 28 th 2000; and Jayossi et al. US non-provisional patent application titled 
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"llternpcutic uses of'Tri-Aryl Acid Derivatives- in the M of Jnyossi e, a... Attorney Ref. No A3536A- 
US. filed on May 28* 2000, incorporated herein in their entirety. 

Compounds useful according , 0 .his invention can be prepared in segment, as is common to a 
long chain molecule. Thus, it is convenient to synthesize these mo.eeu.es by employing condensation 
5 react.ons at the A and B sites of the molecule. Compounds of Formu.a I can be prepared by the 

application or adaptation of known methods, by which is meant methods used heretofore or described in 
the hterature. For example, the synthetic methodology described in the following publications the 
contents of which are incorporated herein by reference may be emp.oyed: «Deve.opment of a nove. series 
of (2.quinolinylmethoxy)pheny|.containing compounds as high-affinity leukotriene receptor antagonists 
10 I. Intttal structure-activity relationships." J. Med. Chem. (1990). 33(4), 1186-1194; "The 

development of a novel series of (quinolin-2-ylmethoxy)phenyl-containing compounds as high-affinity 
leukotriene receptor antagonists. 3. Structural variation of the acidic side chain to give antagonists of 
enhanced potency." J. Med. Chem. (1990). 33(19). 2828-41; "A Nove! Series of [2- 
^ethylRh^nethyl™ Leukotriene B4 Antagonists: Initial Structure- 

15 Activity Relationships " J. Med. Chem. (1996). 39(19). 3748-3755; and 'Structure-Activity 
Relationships Study of Two Series of Leukotriene B4 Antagonists: Novel Indolyl and Naphthyl 
Compounds Substituted with , a 2-[Methyl(2-phenethyl)amino]-2-oxoethyl Side Chain - J. Med Chem. 
(1996). 39(19). 3756-3768. 

Additional methodologies which can be used to synthesize construct compounds of this invention 
20 are desenbed below. The coupling of an ary.-ha.ide with a terminal alkyne using a Pd(0) catalyst (the 
Sonikashira coupling) or a variant thereof can be used to assemble molecules as described in Scheme 1 00. 

Partial reduction using mild hydrogenation conditions, for example with a catalyst poison such as 
quinoline. can provide the cis olefin. Isomerization of the olefin can be accomplished, if desired, to 
provide the trans olefin. Either of these o.efins can be used as intermediates for further elaboration. Ttey 
25 ako are compounds which, themselves, can act as PPAR modulators: 

Reduction of the olefin can be accomplished by hydrogenation. for example H,, Pd/C. 
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Scheme 100 



(^^(CR.RjJa-A^CRjRJb-^^fBrJ] 

H-=— (CR 5 R 6 )c-B-<CR 7 R e )d-Z 

(Ar^(CR 1 R 2 )a-A^CR 3 RJb-{A^^ 

Partial hydrogenation 
ie. H 2 , Pd/C, Quinoline 

Hydrogenation 
ie. H 2 . Pd/C 

(am^c^R,)^ 
An example of an analog which can be prepared by using this chemistry is shown: 




A modification of this chemistry is shown in Scheme 101 below. Coupling of the aryl halide and 
tenninal alky^e provides an intermediate which can be subsequently reduced as above and then coupled 
with an intermediate having a leaving group L as described in earlier sections. Alternatively, each alkyne 
or alkene intermediate can be coupled with a fragment which contains » leaving group L to provide the 
corresponding alkynyl and alkenyl analogs. 
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Scheme 101 

A, , ^R l R 2 )a.A.(CR 3 R 4 )^ * .^-(CR^^CR^d-Z 



A-(CRjR 4 )b- 



MCR^Jb- 



A-(CR 3 R 4 )b- 



A^CRjRJb- 



♦ H-=-(CR 5 R 8 )c^CR 7 R 8 )cl-Z 
Pd(0), Cut. amine base 
' AM* — ==— (CFy^c-B-fCRyRJd-Z 
Partial hydrogenation 



^ [ — (CR t Rj)a-L 



Karaai hydrogenation 
v «. Hj. Pd/C. Quinoline 



. ArlU 



(CRjR^c-B-fCR-R^d-Z 



Arl 



-(CR t R 2 )a-L 



"yd, o y 6 nation 
v ie. Hj. PcVC 



• , ^(PH 2 ) 5 ^(CR 5 R 8 )c-B-(CR 7 R 8 )d-Z 

y '— <CR,R,)a-A^CR,CRJb-^ li =— (Cf^fgoB^CIVy^Z 



Afl_ 



{CR,R I )a-A^R 3 R 4 )b-'Arll_ (C H J ,_ ( CR 5 R e)c .B-(CR 7 R a )d.2 



An example of an analog .which can be prepared by using this chemistry is shown: 



A ** ti °™ 1 !^ mU ^ »¥* « be employed is shown in Scheme 102. Heteroaromatic systems 
which have an acidic C-H bond can be deprotonated with a base such as BuLi oragrignard reagent, and 
5 the resulting anion can be reacted with an electrophile such as an aldehyde, ketone, carboxylic acid 
derivative, epoxide, etc. as shown. 
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Scheme I 02 




A further elaboration of this chemistry is shown in scheme 103. wherein a heteroaromatic ring is 
deprotonated with a base such as BuLi and the anion is condensed with an aldehyde. The resulting 
alcohol can be deoxygenated using conditions such as Barton's tin hydride mediated reduction of a thiono 
carbamate or zanthate or by using conditions for the reduction of benzylic alcohols such as EOSiH, TFA. 
A represenative example of the condensation product is shown. 

Scheme 103 

©-{CR 1 R^a^.(CR 3 RJb-^Ar\ 

^ " ' 

BuU 

y 

©-(CR 1 R J )^A-(CR,RJb-@L u H X (C R 5R6 )c.B-(CR 7 R B )d.Z 



(A^CCR^a^-CCRjRJb-^^ 



y 

H 



(CRgR^C^CRyR^Z 

(Reduction] 



(AM)- (CR^a-A-fCRjRJb-lAr^^ 



An example of a condensation product which can be prepared using this 
chemistry is shown ''y ~ " 




SUBSTITUTE SHEET (RULE 26) 

(0 2002 Copyright Derwent Information Ltd. 



WO 00/64888 



PCT/US00/11833 



58 



10 



In another embodiment of this invention Ar I or Ar II is defined as a benzofunn. This lypeof ring 
system can be assembled in various ways using literature methods (for examples, see Fried lichsen, W in 
Comprehensive Heterocyclic Chemstryl/. Vol 2. Katritzky. A.R.; Rees, C.W.; Scriven E F V Eds 
Elsevier Science 1996). A particularly suitable method with regard to this invention involves formation of 
a 2-methoxycarbonyl substituted benzofuran from a bromo substituted-ortho-hydroxy benzaldehyde, 
(Foster, R. T, Robertson, A.; Bushra. A.; JChemSoc. 1948, 2254) as illustrated in scheme 104. Ring 
closure is carried out in the presence of base such as sodium methoxide in methanol or lithium 
hexamethyldisilazide in a solvent such as THF. DME, DMPU or a mixture thereof, generally at a 
temperature between -78 "C and reflux. The resulting 2-methoxycarbonyl benzofuran can then be further 
denvatized, as illustrated in scheme 104 or as described elsewhere in this experimental section, to previde 
a variety of appositely substituted benzofurans. 

Scheme 104 

Br x 1.MEMCI/NaH/DMPU ArHCR,R0, 

,R a ),CH»CHSnBM,/Pd(o) (^V CH ° 

. ;i . Y^OMEM 

1.H,/(PPIhbRhCI/.H, vi 



2. PPTS /methanol /HO 



@-(CR|R 2 ). 

(j<Y CH0 BrCH,CO,Me/NaH (X^CR.R,,. 

: ^ " [f\-Y CH0 

^"O^COjMe 



Base 



@KCR,R,),^ 

In one particular embodiment of this invention, Ar I or Aril is defined as a heterocycle such as 
pyridine, pyrimidine and pyridazine. In principle, appropriately function alized ring systems of this kind 
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can be prepared by functional ization of specific precursors followed by ring synthesis or by derivatization 
of a preformed ring system. There are numerous approaches to the synthesis and functional ization i of the 
aforementioned heterocyclic frameworks in the chemical literature (for examples, see (a) Katritzky, A.R.; 
Rees, C.W.; Scriven, E;F.V. Eds. Comprehensive Heterocyclic Chemstry 11, Vol 5 and Vol 6. Elsevier 
Science 1996 and references therein). A particularly useful protocol with regard to the current invention 
involves Mitsunobu etherification of hydroxyl substituted heterocycies such as outlined in Scheme A. 
Treatment of 5-bromo-pyridin-2-one (I, G, J = CH), 5-bromo-pyrimidin«2-one (2, G = N, J - CH) or 6- 
bromo-pyrazin-3-one (3, G = CH, J = N) with an alcohol under Mitsunobu*s conditions provides the 
corresponding bromo-substituted heterocyclic ethers (4) (for typical procedures see Mitsunobu. 0„ 
Synthesis, 1981, 1). 



Art 



Pd(o) 



3 8 uSn 



N 
(6) 



OtCRTRalr E-Z 



fVri)— Br 



(5) 



J Bu£nCH«CHSnBo> / Pd(o) : 



1. J«CH:G.*CH 

2. J-N. G a CH 

3. J-CH.G-N: 



DlAD/PhjP/ 



Z^CReR^oOH 



1. TBDPSa/EljN 

2. BuU / DMF 



OTBDPS 



: @.(2Rl R C)a 



G 

(8) 



(\rt>CH=PPr* 



N 
(4) 




1, ^ri)H(CR f Ri) t CH=CHSnBu, 
r^tPdio) 

2, (PhjPhRhCtV^ 



CR^e)rE-Z 



G 



TBAF 



N ^OTBDPS 



(9) 



^OR 



R»H 

R - SO*CF, 



NaH/N-phenyltrintmide 



(PbjPhRhCI/Ha 



(CR,ReVE.Z 



N 

(10) 



. Z-E-tCReR^H^CHSnBuj 
, /Pd(o)/LiCI 



(CR 7 RaVE-Z 
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These heterocyclic bromides can be further functional ized in a number of ways. For example, 
coupling with a vinyl stannane can be effected under palladium (o) catalysis to provide systems with an 
alkenyl side chain (5 and 6). The choice of catalyst and reaction temperature depends on the substrate 
employed but is most commonly tetrakistriphenylphosphinc palladium, bis^iphenylphosphine^Hadium 
5 chloride, 1 , 1 , -bis(diphenylphosphino)ferrocene / bis-dibenzylideneacetone palladium or l f 2 bis- 

(diphenylphosphino)ethane / bis(acetonitrtle)dichloropaIladium at a temperature between 50 and 150 °C. 
Suitable solvents include DMF, DMPU, HMPA, DMSO, toluene, and DME. (for examples see Farina, 
V. Krishnamurthy, V.; Scott, WJ. Organic Reactions, 1997, 50, 1). Reduction of the olefin using, for 
example Wilkinson's catalyst in a solvent such as toluene, THF or an alcohol at a temperature between 

10 about 20 and 80 °C provides the corresponding alkane (7). Heterocyclic bromides such as (1) can also be 

metataled (after protection of the carbonyl functionality as a O-silyl ether by reaction with an appropriate ( 
silyl chloride or triflate in the presence of a base such as triethylamine or imidazole in a solvent such as 
dichloromethane or DMF) with an alkyl lithium reagent generally at low temperature (below - 50 °C) 
Suitable solvents for this process include THF or diethyl ether, either alone or as mixtures with additives 

1 5 such as HMPA, TMEDA or DABCO. The resulting aryl lithium species can then be reacted with a variety 
of electrophiles such as aldehydes, alkyl halides, oxiranes, aziridines or ab-unaturated carbonyls to 
provide heterocycles substituted with a variety of functional ized side chains. In particular, by using DMF 
as the electrophile, this procedure can be used to install an aldehyde functional group on the heterocycle 
(8). The aldehyde can then be further functional ized by Wittig or Homer Emons reaction to produce 

20 olefin substituted heterocyclic silyl ethers (9). (For examples see Cadogan, U.Q.Organophosphorus 
Reagents in Organic Synthesis, Academic Press. 1979 and references therein). The silyl ether can be 
cleaved using tetrab'utyi ammonium fluoride in THF at room temperature or above (For examples see 
Protective Groups in Organic Synthesis. T.W. Greene and P.G.M. Wuts; John Wiley Publications 1998 
and references therein). The resulting hydroxyl functionality can be converted to the corresponding ( 

25 triflate using N-phenyl triflimide and a base such as sodium hydride or sodium hexamethyldisilazide in a 
solvent such as THF or DME at or below room temperature. Coupling of the resulting triflate with a vinyl 
(or alkynyl ) stannane in the presence of l ithium chloride and a Pd (o) catalyst as described above 
produces the corresponding bisalkenyl substituted heierocycles (10). 

Bromo substituted heterocycles such as (1 1 and 12 scheme B) can be converted into the 

30 analogous hydroxy I substituted system by first conversion to the borate ester (13) then oxidative cleavage 
of the carbon boron bond with an oxidant such as aqueous hydrogen peroxide in the presence of acid or 
base (such as acetic acid, sodium carbonate or sodium hydroxide) or oxone in the presence of a base (such 
as sodium carbonate) at or above 0 °C (For examples see Webb, ICS.; Levy, D. Tetrahedron Letts^ 1995, 
J5, 5 1 1 7. and Koster, R.; Morita, Y. Angew. Cneml, 1966, 78, 589). 
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The resulting hydroxy substituted heterocycles (14) can be further derivatized as already 
described above to give ether (15) or alkenyl (16) substituted side chains. Certain heterocyclic |>romides 
or chlorides situated ortho or para to a ring nitrogen can be readily displaced with an alcohol in the 
presence of base such as sodium hydride in a solvent such as Toluene, DMSO, THF, DMPU or HMPA at 
or above room temperature (For examples see Kelly, T.R. et al. / Amer. Cherru Soc. 1994, 116, 3657 and 
Newkome, G.R. et al. J. Org. Chem.. 1977, 42, 1500). In particular, alcoholysis of a 2,6-dibromo-pyridine 
using a controlled stoichiometric amount of alcohol reagent provides the alkoxy substituted-bromo- 
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pyridine. Subsequent reaction of this product with a further equivalent of another alcohol provides the 
unsymrnetrically dialkoxy-substituted heterocycle. 
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Scheme C 





Similar procedures using 2,4-dichloro-p\Timidine or 2,6-dibromo-pyridazine provides the 
5 corresponding dialkoxy-substituted pyrrolidines and pyridazines. A simple allcoxy group positioned ortho 
to a nitrogen in these heterocyclic systems can be hydrolyzed to the corresponding hydroxy substituent 
using aqueous hydrochloric acid normally at or above room temperature (Scheme D). 
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For example, treatment of the 2-methoxy-6-alkenyl-substituted pyridine ( 1 7) with hydrochloric 
acid provides the 6-alkenyI substituted pyridin-2-one. This intermediate, in turn, can be further 
derivatized to the corresponding 2-a!koxy (18) or 2-alkyl (19) substituted systems as previously 
described. A methyl, methylene or methine group positioned ortho to a ring nitrogen in these 
heterocyclic systems can be deprotonated with a base such as an alky I lithium or LDA in a solvent such as 
THF ether or HMPA, generally at low temperature (below 0°C) and the resulting anion reacted with 
electrophiles such as aldehydes epoxides alkyl halides or a,b-unsaturated carbonyl compounds to provide 
a variety of functional ized side chain substituents. 
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For example (Scheme E), 2-alkoxy.4-meihyl-pyrimidlnie (20) is treated whh LDA at -78 °C 
followed by an aldehyde to give me correspond dehydration with 

trifluoroacetic acid in a solvent such as dichlorom ethane followed by hydrogeriation of the resulting olefin 
provides the 4-alkyl-2-alkoxy-pyrimidine(2i). 

As illustrated above, compounds of Formula 1 can be prepared by art recognized procedures from known 
compounds "or readily preparable intermediates, thus, in order to prepare a compound of the formula: 



20 





R4 



the following reactions or combinations of reactions can be employed: 



SUBSTITUTE SHEET (RULE 26) 

(C) 2002 Copyright Derwent Informal ion Lid. 



WO 00/64888 



PCT/US00/11833 



( Art 4-(C) a — L ♦ HA-(C) b -4 Aril )-(C) c - B-(C)d-E~Z 
7 R 2 R4 R 6 R 8 




wherein: 

Ri, R 2 , R3, R4, Rs» R*, R?, R«, a, b, c, d, A, and B are as defined above; £ is a chemical bond; Z is -CN, 
5 -COOR5 or tetrazol, and L is a leaving group, such as halo, tosylate, or mesylate. Where A or B is O or S, 
any base normally employed to deprotonate an alcohol or thiol may be used, such as sodium hydride, 
sodium hydroxide, triethylamine, sodium bicarbonate or diisopropylethylamine. 

Reaction temperatures are in the range of about room temperature to reflux, and reaction times 
vary from about 2 to about 96 hours. The reactions are usually carried out in a solvent that will dissolve 
10 both reactants and is inert to both as well. Suitable solvents include, but are not limited to, diethyl ether, 
tetrahydrofuran, N.N-dimethylformamide, dimethylsulfoxide, dioxane and the like. 

In the case where B is SO or SO? treatment of the thio compound with m-chlorobenzoic acid or 
sodium penodate results in the sulfinyl compound. Preparation of the sulfonyl compound may be 
accomp! u hed by known procedures such as dissolving the sulfinyl compound in acetic acid and treating 
15 with 30% H2O2. 

Those compounds where B is -C(=0> may be prepared by the following reaction sequence: 
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Condensation of the aldehyde with 1,3-prbpahedilhiol results in the dithiane compound. This may 
be carried out In chloroform at reduced temperatures of about -20°C, while bubbling HCI gas into the 

5 reaction mixture. The dithiane compound is then treated with N-butyl lithium in nbhpolar solvent at about 
-78°C and then reacted with the substituted benzyl chloride. This results in addition of Ring III to the 
molecule. The dithiane moiety is then treated with [ a mercuric chloride-mercuric oxide mixture to form the 
complex which is then split off leaving the desired compound/ ' : ■ 

Those compounds where A is a chemical bond may be prepared by known coupling methods, for 

10 example, the reaction of an appropriate alkyl halide with an appropriate organometallic reagent such as a 
lithium organocbpper reagent (^ee Posner, Org. React 22, 235-400 (1975), Normant, Synthesis 63-80 
(1972), Posner, "An introduction to Synthesis Using Organocopper Reagents'' p. 68-B1, Wiley, New 
York, 1 980); coupling of an appropriate lithium organocopper reagent, or Grignard reagent, with a 
suitable.ester of sulfuric or sulfonic acid (see "An introduction to. Synthesis Using Organocopper. 

1 5 Reagents'* p. 68-8 1 , Wiley, New York, 1 980, Kharasch and Reinmuth "'Grignard Reactions of Non 
Metallic Substances", ppl 277- 1286, Prentice-HalL Englewood Cliffs, NJ; 1954); or other known 
reactions for forming alkyl bonds (See March ""Advanced Organic Chemistry" p. I M^ Third Edition, 
Wiley, NY, 1985). i 
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( Art +-{C) a -r + 'X-(C) b -f Aril )-(C) e -B-(C) d -E-Z : 



or 



(AriV(C),--X ♦ 



R3 R5 R7 

r-(C) b -4 Aril HC) c -B-(C) d -E-2 

R4 ' R 6 Rs 



where X' is halide, an ester of a sulfuric acid, or a sulfonic acid ester, and Y* is a lithium 
organocopper reagent or a Grignard reagent. 
5 There is no particular restriction on the nature of the reagent or solvent to be employed, provided 

that it has no adverse effect on the reaction or on the reagents involved. 

Alternatively, compounds where A is a chemical bond may be prepared by reduction of 
appropriate compounds, wherein A is an ethylene moiety, with a suitable reducing agent, for example 
H3/M/C. V~ 
10 There is no particular restriction on the solvent or nature of the reducing agent to be used in this 

reaction, and any solvent and reducing agent conventionally used in reactions of this type may equally be 
used here, provided that it has no adverse effect on other parts of the molecule. An example of a suitable 
reducing agent is Hj/Pd/C. Other reducing reagents are known in the art. For example, see: Mitsui and 
Kasahara, in Zabicky, "The Chemistry of Alkenes". vol. 2, pp. 175-214, Interscience, NY, 1970; and 
15 Rylander "Catalytic Hydrogenation over Platinum Metals," pp. 59-120, Academic Press, NY, 1967. 
Those com pounds wherein E is an ethylene moiety 
are prepared by reacting the appropriate aldehyde or ketone with a substituted Witt ig reagent of the 
formula ; : . 

O Rr - O R 7 

, , (EtO) 2 -PiC)d-E-Z . ; or , (EtO) 2 -P (C)d— Z 
- R fl Rs , . 

20 Condensation results in formation of the double bond. The Wittig reagent is prepared by known art 
recognized procedure, such as reaction of triphenyl phosphine or diethylphosphone with a suitable 
substituted alkyl/aryl bromide followed by treatment with a strong organometallic base such as n-BuLi or 
NaOH, resulting in the desired ylide: Conventional Wittig reaction conditions may be used in accordance 
with standard practice, for examples see Bestmann and Vostrowsky, Top. Curr. Chem. 109, 85-164 

25 (1983),andPommerandThieme,Top.Cunr.Chem. 109, 165-188(1983). 

There is no particular restriction on the nature of the solvent to be employed, provided that it has 
no adverse effect on the reaction or on the reagents involved. 
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Of course this Wittig condensation may also take place when the Wittig reagent is formed on 
Ring II position of the molecule, which is then condensed with an aldehyde. 

There is no particular restriction on the nature of the solvent to be employed, provided that it has 
no adverse effect on the reaction or on the reagents involved. 
5 There is no particular restriction on the solvent or nature of the reducing agent to be used in this 

reaction, and any solvent and reducing agent conventionally used in reactions of this type may equally be 
used here, provided that it has no adverse effect on other parts of the molecule. An Example of a suitable 
reducing agent is H^/Pd/C. Other reducing reagents are known in the art. For example, see: Mitsui and 
Kasahara, in Zabicky, "The Chemistry of Alkenes*\ vol. 2, p. 1 75-2 1 4, Interscience, NY, 1 970; and 
1 0 Rylander "Catalytic Hydrogenation over Platinum Metals", p. 59- 1 20, Academic Press, NY, 1967. 

The tetrazole may be formed from the nitrile at various stages of the synthesis by treatment with 
hydrazoic acid formed in situ from sodium azide and an acid: 

When B is -N(R2<>)C(0)-, or -C(0)N(R^,)- then condensation of the acid halide with the 
appropriate amine will give the desired compound as shown below in the following scheme. 



15 



( Ar! HpJa-A-lck-f Aril V(C) C - 



, R 7 

COCI + H 2 N-(C) d -E-Z 
R 8 



f Arl j-(C) a --A-(C) b -( Aril J-(C) C -NH 2 + CIOC-(C) d -E-Z 

R 2 R4 ^ ' R 6 R 8 

Those compounds where B and/or E are a chemical bond may also be synthesized by coupling 
methods analogous to those for compounds where A is a chemical bond as described above. 

Furthermore, compounds of the invention may be easily synthesized by solid phase methods, as 
20 outlined below, using imputs (XI) - (XVII) as listed in schemes 1 05 and Table 3 below: 
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Scheme 105 
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Similarly, other compounds of the invention can be made by a skilled person using the above 
mentioned methodology. 

Compounds useful according to the invention also may be prepared by the application or 
adaptation of other known methods, by which is meant methods used heretofore or described in the 
5 literature, for example those described by R. C. Larock in Comprehensive Organic Transformations, VCH 
publishers, 1989. 

In the reactions described hereinafter, it may be necessary to protect reactive functional groups, 
for example, hydroxy, amino, imino, thio or carboxy groups, where these are desired in the final product, 
so as to avoid their unwanted participation in the reactions. Conventional protecting groups may be used 

10 in accordance with standard practice. For examples, see T.W. Green and P.G.M.Wuts in "Protective 

Groups in Organic Chemistry- John Wiley and Sons. 199*1; and J. F. W. McOmie in "Protective Groups 
in Organic Chemistry" Plenum Press, 1973. ' 

According to a further feature of the present invention, compounds useful according to the 
invention may be prepared by intercoh vers ion of other compounds of the invention; . 

15 A compound of the invention that includes a group containing at least one nitrogen ring atom, 

preferably imine (=N-), may be converted to the corresponding compound wherein at least one nitrogen 
ring atom of the group is oxidized to an N-oxide? preferably by reacting with a peracid, for example, 
peracetic acid in acetic acid or m-chlor6perox>fcehzoic acid in an inert solvent such as dichlorom ethane, 
at a temperature from about room temperature to reflux; preferably at elevated temperature. 

20 ■' ; The products of this invention may be obtained as racemic mixtures of theirdextro arid 

levorotatbry isomers, since 1 at least one asymmetric carbon atom may be present. When two asymmetric 
carbon atoms are present, the product may exist as a mixtures of diastereomers based on syn and anti 
configurations. These diastereomers may be separated by fractional crystallization. Each diastereomer 
may then be resolved into dextro and levorotatory optical isomers by conventional methods. 

25 It will also be apparent to those skilled in the art that certain compounds of Formula 1 may exhibit 

geometrical isomerism! Geometrical isomers include the cis and trans forms of compounds of the 
invention having ah alkenyl moiety. The present invention comprises the individual geometrical isomers 
and stereoisomers and mixtures thereof? <*'••»■' . * 

' - Such isomers can be separated from their mixtures, by the application or adaptation of known 

30 methods, for example chromatographic techniques and recrystallization techniques* or they are separately 
> prepared from the appropriate isomers of their intermediates, for example, by the application or 
adaptation of methods described herein. ■'»"■•' - 

**' : Resolution may best be carried out in the intermediate stage where it is convenient to combine the 
racemic compound with an optically active compound by salt formation; ester formation; or amide 

35 formation to form two diasteromeric products. If an acid is added to an optically active base, then two 
diastereomeric salts are produced which possesses different properties and different solubilities and can 
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be separated by fractional crystallization. When the salts have been completely separated by repeated 
crystallization, the base is split offby acid hydrolysis, and enantiomerically purified acids are obtained. 

Compounds useful according to the invention are useful in the form of the free base or acid or in 
the form of a pharmaceutical ly acceptable salt thereof. All forms are within the scope of the in vention. 
5 Where a compound useful according to the invention is substituted with a basic moiety, acid 

addition salts are formed and are simply a more convenient form for use; in practice, use of the salt form 
inherently amounts to use of the free base form. The acids which can be used to prepare the acid addition 
salts include preferably those which produce, when combined with the free base, pharmaceutically 
acceptable salts, that is, salts whose anions are non-toxic to the patient in pharmaceutical doses, of the 

10 salts, so that the beneficial pharmaceutical effects of these compounds in the free base are not vitiated by 
side effects ascribable to the anions. Although pharmaceutically acceptable salts of said basic compounds 
are preferred, all acid addition salts are useful as sources of the free base form even if the particular salt 
per se, is desired only as an intermediate product as, for example, when the salt is formed only for 
purposes of purification, and identification,, or when it is used as an intermediate in preparing a : 

1 5 pharmaceutically acceptable salt by ion exchange procedures. Pharmaceutically acceptable salts useful 
within the scope of the invention are those derived from the following acids: mineral acids, such as 
hydrochloric acid, trifluoroacetic acid, sulfuric acid, phosphoric acid and sulfamic acid; and organic acids, 
such as acetic acid, citric acid, lactic acid, tartaric acid, mabnic acid, methanesufonic acid, ethanesulfonic 
acid, benzenesulfonic acid, p-tojuenesulfonic acid, cyclohexy (sulfamic acid, quinic acid, and the like. 

20 The corresponding acid addition salts comprise: 5 hydrohalides, e.g., hydrochloride and hydrobromide, 
trifluoroacetates, sulfates, phosphates, nitrates, sulfamates, acetates, citrates, lactates, tartrates, 
malonates, oxalates, salicylates, propionates, succinates, fumarates, maleates, methylene-bis-fr- 
hydroxynaphthoates, gentisates, mesylates, isothionates, di-p-toluyitartrates, methanesulfonates., 
ethanesulfonates, benzenesulfonates, p-toluenesulfonates, cyclohexylsuifamates and quinates, 
respectively. ... ,. .,; . . ^ 

The acid addition salts of the compounds useful according to the invention are prepared by 
reaction of the free base with the appropriate acid, by the application or adaptation of known methods. 
For example, the acid addition salts of the compounds of this invention are prepared either by dissolving 
the free base in aqueous or aqueous-alcohol solution or other suitable solvents containing the appropriate 

30 acid, and isolating the salt by evaporating the solution, or by reacting the free base and acid in an organic 
solvent, in which case the salt separates directly or can be obtained by concentration of the solution. 

The compounds useful according to the invention may be regenerated from the acid addition salts 
by the application or adaptation of known methods. For example, parent compounds useful according to 
the invention can be regenerated from their acid addition salts by treatment with an alkali, e.g., aqueous 

35 sodium bicarbonate solution or aqueous ammonia solution., . 
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Where a compound useful according to the invention is substituted with an acidic moiety, base 
addition salts may be formed, and are simply a more convenient form for use; in practice, use of the salt 
form inherently amounts to use of the free acid form. The bases which can be used to prepare the base 
addition salts include preferably those which produce, when combined with the free acid, 
5 pharmaceutical^ acceptable salts, that is, silts whose cations are non-toxic to the animal organism in 
pharmaceutical doses of the salts, so that the beneficial pharmaceutical effects on the activity of the 
compounds of the present invention in the free acid are not vitiated by side effects ascribable to the 
cations. Pharmaceutical !y acceptable salts useful according to the invention, include for example alkali 
and alkaline earth metal salts, including those derived from the following bases: sodium hydride, sodium 

10 hydroxide, potassium hydroxide, calcium hydroxide, aluminum hydroxide, lithium hydroxide, 

magnesium hydroxide, zinc hydroxide, ammonia, ethylenediamine, N-methyhglucamine, lysine, arginine, 
ornithine, choline, N,N'-dibenzyleihylenediamine. chloroprocaine, diethanolamine, procaine, . 
diethylamine, N-benzylphenethylamine, piperazine. tris(hydroxymethyl)aminomethane, 
tetramethylarnmonium hydroxide, and the like. 

1 5 Metal salts of compounds useful according to the present invention may be obtained by 

contacting a hydride, hydroxide, carbonate or similar reactive compound of tlie chosen metal in an 
aqueous or organic sol vent with the free acid form of the compound. The aqueous solvent employed may 
be water or it may be a mixture of water with an organic sol vent, preferably an alcohol such as methanol 
or ethanol, a ketone such as acetone, an aliphatic ether such as tetrahydrofuran, or an ester such as ethyl 

20 acetate. Such reactions are normally conducted at ambient temperature but they may, if desired, be 
conducted with heating. 

Amine salts of compounds useful according to the present invention may be obtained by 
contacting an amine in an aqueous or organic so l vent with the free acid form of the compound. Suitable 
aqueous solvents include water and mixtures of water with alcohols such as methanol ojethanol, ethers 

25 such as tetrahydrofuran, nitriles such as acetonitrile, or ketones such as acetone. Aminp acid salts may be 
similarly prepared. 

The base addition salts of the compounds useful according to the invention can be regenerated 
from the salts by the application or adaptation of known methods. For example, parent compounds useful 
according to the invention can be regenerated from their base addition salts by treatment with an acid, e.g. 
30 hydrochloric acid. 

Salt forms useful according to the invention also include compounds having a quartemarized 

3 2 

nitrogen. The quartemarized salts are formed by methods such as by alkylation of sp or sp" hybridized 
nitrogen in the compounds. 

As will be self-evident to those skilled in the art, some of the compounds useful according to the 
35 invention do not form stable salts. However, acid addition salts are most likely to be formed by 

compounds useful according to the invention having a nitrogen-containing heteroaryl group and/or 
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wherein the compounds contain an amino group as a subsiituent. Preferable acid addition salts of the 
compounds useful according to the invention are those wherein there is not an acid labile group. \ 

As well as being useful in themselves as active compounds, the salts of the compounds useful 
according to the invention are useful for the purposes of purification of the compounds, for example by 
exploitation of the solubility differences between the salts and the parent compounds, side products and/or 
starting materials by techniques well known to those skilled in the an. 

Various substttuents on the compounds useful according to the invention, e.g., as defined 
in R, R| and F^ t can be present in the starting compounds, added to any one of the intermediates 
or added after formation of the final products by known methods of substitution or conversion 
reactions. If the substituents themselves are reactive, then the substttuents can themselves be 
protected according to the techniques known in the art. A variety of protecting groups known in 
the art may be employed. Examples of many of these possible groups may be found in 
"Protective Groups in Organic Synthesis** by T. W. Green, John Wiley and Sons, 1981. For 
example, nitro groups can be added to the aromatic ring by nitration, and the nitro groups then converted 
to other groups, such as amino, by reduction, and halo, by diazotization of the amino group and 
replacement of the diazo group. Acyl groups can be substituted onto the aryl groups by Friedel-Crafts 
acylation. The acyl groups then can be transformed to the corresponding alky j groups by various 
methods, including the Wolff-Kishner reduction and Clemmenson reduction. Amino groups can be 
alkylated to form mono and dialkylamino groups; and mercapto and hydroxy groups can b!e alkylated to 
form corresponding ethers. Primary alcohols can be oxidized by oxidizing agents known in the art to 
form carboxylic acids or aldehydes, and secondary alcohols can be oxidized to form ketones. Thus, 
substitution or alteration reactions can be employed to provide a variety of substituents throughout the 
molecule of the starting material, intermediates, or the final product 

The starting materials and intermediates are prepared by the application or adaptation of known 
methods, for example methods as described in the Reference Examples or their obvious chemical 
equivalents. 

The present invention is further exemplified but not limited by the following examples, which 
illustrate the preparation of the compounds according to the invention. 
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EXAMPLE 1 

3-(2-OUINOLlNYLMETHYLOXY)BENZYL ALCOHOL 

A mixture of 12.8 g (0.06 mol) of 2-quinolinylmethyl chloride HCl, 7.5 g (0.06 mol) of 
5 3-hydroxybenzyl alcohol, and 1 8 g of potassium carbonate in 50 ml of DMF is heated at 70°C overnight 
The reaction mixture is poured into water, and the precipitated product is collected, filtered and dried to 
give 3-(2-quinolinylmethyloxy)benzyl alcohol. 



EXAMPLE 2 

1 0 When 2-quinolinylmethyl chloride of Example I above is replaced by the quinoline compounds 

of Table I below, then the corresponding product is obtained. 



15 



20 



25 



30 



2-chloromethylquinoline 
2-bromomethylquinoline 
2-( 1 -chioroethy I)quinoline 
2-(2-chloroethyl)quinoline 

2- bromoethylquinoline 

3- chloromethylquinoIine 

4- chloromethylquinoIine 
2-(P-chloroethyl)quinoline 
2-(P-chloropropyI)quinoline 
2-(P-chloro-p-phenethyl)quinoltne 
2-chloromcthyl-4-methylquinoline 
2-chloromethyl-6-methylquinoline 
2-chloromethyl-8-methylquinoline 
2-chloromethy1-6-methoxyquinoline 
2-chloromethyl-6-nitroquinoline 
2-chloromethyl-6,8-dimethylquinoline 



TABLE 1 



EXAMPLE 3 

When 3-hydroxybenzyl alcohol of Example I above is replaced by the compounds of Table 11 
below, then the corresponding product is obtained. , 



35 



TABLE II 



1,2-benzenediol 



SUBSTITUTE SHEET (RULE 26) 

(C) 2002 Copyright Derwent Information Ltd. 



WO 00/64888 



PCIYUSO0/1I833 



76 



1.3- benzenediol 

1.4- benzenedioI 

2- mercaptophenol 

3- mercaptophenol 
5 4-mercaptophenol 

1 .3- dtmercaptobenzene 

1 .4- dimercaptobenzene 
3-hydroxybenzyl alcohol 

3- hydroxyethylphenoI 
10 4-hydroxybenzyl alcohol 

4- hydroxyethy Ipheno I 

2- methylresorsinol 

5- methylresorsinol 
5-methoxyresorsino! 

1 5 5-methyl- 1 ,4-dihydroxybenzene 

3- {N-acetylamino)phenol 
3-(N-acetylamino)benzyl alcohol 
2-hydroxy-a-methylbenzyl alcohol 

2- hydroxy-a-ethylbenzyl alcohol 
20 2-hydroxy-a-propylbenzyl alcohol 

3- hydroxy-a-methylbenzyl alcohol 
3-hydroxy-a-ethylbenzyl alcohol 

3- hydroxy-ct-propylbenzyI alcohol 

4- hydroxy-a-methylbenzyl alcohol 
25 4-hydroxy-a-ethylbenzyl alcohol 

4-hydroxy-a-propy I benzyl alcohol 



EXAMPLE 4 

When the compounds of Tabic I, Example 2, are reacted with the compounds of Table II, 
30 Example 3, under the conditions of Example 1 , then the corresponding products are obtained. 

: EXAMPLE 5 

3-(2-QUlNOLINYLMETHYLOXY)BEN2YL CHLORIDE 

To a stirred solution of 14.5 g of 3-(2-quinolinylmethyloxy)benzyI alcohol in 150 ml of CHC1 3 is 
35 added dropwise 7.5 ml of thionyl chloride during 10 min. The reaction mixture is stirred for 4 hours at 
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room temperature, and then washed with NaHCOi solution. The organic solution is separated, dried, and 
evaporated to give 3-(2-quinolinylmethyloxy)benzyl chloride, which is used without further purification 
in the next step. 

5 EXAMPLE 6 

When the compounds prepared by Examples 2-4 are used in place of 
3-(2-quinolinylmethyloxy)benzyl alcohol in Example 5, then the corresponding chloride is prepared. 

EXAMPLE 7 

10 ct-(3-hydroxvmethvIphenoxy)acetonitrile 

A mixture of 3-hydroxymethyl phenol (0.081 mol), bromoacetonitriie (0.081 mo!) and anhydrous 
potassium carbonate (0.081 mol) in acetone (160 ml) and dimeihylformamide (20 ml) is heated at reflux 
for 48 hrs. The reaction mixture is filtered and evaporated. The residue is diluted with ethyl acetate ( 1 50 
ml), washed with 10% aqueous sodium hydroxide solution (3x100 ml) and then with brine (3x100 ml). 

15 The ethyl acetate solution is dried (magnesium sulfate) and chromatographed using a silica gel column 
(ca. 100 g) and eluted with 1 : 1 petroleum ether: ethylacetate (2 1). The resultant oil is used directly in the 
nextstep. 

EXAMPLE 8 

20 a-(3-chloromethylphenoxy)acetonitrile 1 v-- 

a-{3-Hydroxymethylphenoxy)acetonitrile (0.055 mol) in diethylether (150 ml) is stirred with 
thionyl chloride (0.060 mol) and a few drops of dimethyl formamide at 40 Q C for 1 hr. Then the ; solution is 
washed with water and brine, and then evaporated to give a-(3-chloromethyiphenbxy)acetonitrile as a 
yellow oil. ' : T 

25 

EXAMPLE 9 
When bromoacetonitriie of Example 7 is replaced by 
the nitriles of Table XII below then the corresponding product is prepared: 

30 TABLE XII 

a-bromo-a*methylacetonitrile 

a-bromo-P«ethylacetonitrile 

a-bromopropionitrile 

P-bromopropionitrile 
35 P-bromo-P-methylpropionitrile-bromoburvroniirile 
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P-bromobutyronitrile 
a-bromobutyronitrile 



EXAMPLE 10 

When 3-hydroxymethyIphenol of Example 7 is replaced by the compounds of Table XUIa below, 
then the corresponding products are prepared. 



TABLE XHIa 



2- hydroxymethylphenol 
1 0 4-hy droxymethylphenol 

3- mercaptobenzylalcohol 

4- mercaptobenzy lalcohol 

3- hydroxyrnethyl-N-acetyiainidine 

4- hydroxymethyI-N-acery lam idine 
15 4-hydroxymethylamidine 

4-methyl-2-hydroxyrnethylphenol 
2-methyI-5-hydroxyrnethylphenol 

4- methyl-3-hydroxymethylphenol 

5- methyI-3-hydroxymethylphenol 
20 3-methyl-4-hydroxymethylphenol 

2- methy!-4-hydroxymethylphenol 

3- methyl-5-hydroxymethylphenol 

4- methoxy-3-hydroxymethylphenol 
3-methoxy-4-hydroxymethylphenol 

25 2-methoxy-4-hydroxvmethylphenol 

5- methoxy-3-hydroxymethyIphenol 

3- methoxy-5-hydroxyrnethylphenoI 
2-methoxy-5-hydroxymethylphenol 
2-( I -hydroxyethy l)phenol 

30 3-( 1 > -hydroxyethyi)phenol 

4- ( 1 -hydroxyethy!)phenol 

2- (2'-hydroxyethyI)phenol 

5- ^'-hydroxyethylJphenol 
4-(2'-hydroxyethyl)phenol 

35 2-(3'-hydroxypropyl)phenol 

3- (3 , -hydroxypropyl)phenol 
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4-(3'-hydroxypropyl)pheno! 

2- (r-hydroxypropyI)phenol 

3- (2 , -hydroxypropyl)phenol 

4- (2 , -hydroxypropyl)phcnol 
5 2-(r-hydroxypropyl)phenol 

3- ( r-hydroxypropyl)phenol 

4- {r-hydroxypropyl)phenol 
3-{4-hydroxybutyl)phcnyI 
4^4«-hydroxybutyl)phenyl 

10 EXAMPLE 1 1 

S^CHLOROPROPYLVTETRAZOLE 

A mixture of 3.5 g of 4^hlorobutyronitrile. 2.3 g of sodium azide and 1.9 g of ammonium . 

chloride in SO ml of dimethyl-formamide is stirred at \4Q*C for 20 hours. The reaction mixture is poured 

onto ice, basificd with IN sodium hydroxide and extracted twice with ethyl acetate. The aqueous fraction 
1 5 is acidified with acetic acid and extracted with ethylacetate. Evaporation of the ethyl acetate gives 5- 

(3-chloropropyI)-tetrazole, which is used directly in the next step. 

EXAMPLE 12 . . , ' 
When 4-chlorobutyronitrile of Example 1 1 above is replaced by the nitrilcs of Table XIX below 
20 then the corresponding tetrazole product is obtained.* 

.,!:';,/. ........ , TABLE XIX „ '.,.\^ 

chloroacetonitrile 
bromoacetonitrile 
25 3-chloropropionitrile 
4^hlorobutyronitrile 
S^hioropctitobmtrile" 
6-chlorohexahonitrile 

2-chidropropiohitrile " 
30 2-methyl-3-chloropropionitrile . - 

2- chiorobutyrohitrile <:"> 

3- chlorobutyronitrile 

4~mcthyl-5-chloropentanonitrile • '■■ 

2- methyl-3-chloropropionitrile 
35 3-benzyM-chlorobutyronitrile 

3- carbethoxymethyl-4-chlorobutyronitrile ■ 
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3-metlioxymethyl-4-chlorobutyronitrile 

2,3-dimethyM-chloropentanonitriIe 

3,3-dimethyl-4-chloropentanonitrile 

spiro-(3^-cyciopropane)-4-chlorobutyronitrile 

l-chloromethyI-2-cyanomethylcyclobutane 

l-chloromcthyl-2-cyanomcihyIcyclohexane 

3-cyciopropylmethyl-4-chlorobutyronitrilc 

3-dimethylaminomethyl-4-ch!orobutyronitrile 

3-methylene-4-chlorobutyrdnitrile 

3-propylidene-4-chlorobutyronitrile 

EXAMPLE 13 ( 
Ethvl^benzvloxy-2-hydroxv-6-niethvl-bcnzoate 

Ethyl- 2,4-dihydroxy-6-mcthyl benzoate (4 g. 21 mmol) is dissolved in acetone (80 mL)and to this 
solution is added potassium carbonate (2.9 g, 21 mmol) and benzyl bromide (2.5 mL, 21 mmol). This 
mixture is heated at reflux for 16 hours. To the cooled reaction is added ethyl acetate (100 mL) and water 
( 1 00 mL). The organic layer is washed with water (2 x 80 mL) and brine (2 x 80 mL), then dried over 
magnesium sulfate and the solvent removed in vacuo. The crude is purified by column chromatography 
(silica, 10% ethyl acetate in hexanes) to give the title compound: ] H NMR (300 MHz, CDCt 3 ) 5 738 (m, 
SH), 6.4 1 (d, 1 H), 6.S8 (d, 1 H), 5.05 (s, 2H), 4j40 (q. 2H% 2.5 1 (s T 3H), 1.40 (t;3H). 

EXAMPLE 13a — ~ " r 

Ethyl 2.4-bis-(4-fluorc>-benzyloxvV6-methyl-bcnzoatc 

The title compound is prepared using essentially the same procedure used in EXAMPLE 13 except using 

the twice the amount of 4-fiuorobenzyI bromide in place of benzyl bromide. 

EXAMPLE 14 ( 
EthyU4-bcnzvloxy-2-methvl-6-(3-phenvl>propoxv>-benzoate l7 

Ethyl-4-benzyla\y-2-hydroxy-6.methyl-benzoate (0.5 g, 1.8 mmol) is dissolved in DMF (10 mL) and 

60% sodium hydride (0.07 g, 1 .8 mmol) is added and stirred 20 minutes, forming a clear solution. Then I- 

bromo-3-phenyl propane (0.27 mL, 1.8 mol) is added and this mixture is heated at 100°C for 4 hours and 

stirred at room temperature overnight The solvent is removed in vacuo and the residue purified by flash 

chromatography (silica, 5% ethyl acetate in hexanes) to give the title compound: *H NMR (300 MHz. 

CDCIa) 5 7.17-7.40 (m, 10 H), 6.39 (d, 1H). 6.33 (d, 1H), 5.03 (s, 2H), 4.38 (q, 2H), 3.91 (t, 2H), 2.77 (t, 

2H), 2.30 (s, 3H), 2.05 (m, 2H), 1.38 (t, 3H); MS (EI) 404 (Mf . 

The following compounds are prepared using essentially the same procedure used in EXAMPLE 14 
except using the cited bromide in place of I -bromo-3- phenyl propane. 

EXAMPLE 1 4a 
Ethyl-4-benzvloxv-2-cyclohexv1meihoxy-6-methvUbenzoate - 
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'H NMR (300 MHz. CDCIO 8 7.32-7.41 (m. 5H). 6.36 (m. 2H). 5.04 (s, 2H). 4J5 (q. 2H). 3.71 (d. 2H). 
228(s.3H). 1.71 (m.5H). 1.34 (t, 3H). 0.88-1.24 (m. 6H): MS (El) 383 (M)\ Prepared from cyclohexyl 
methyl bromide. 

EXAMPLE 14b 

Ethvl-4-bcnzvloxv-2-methvl-6-(4-methvlpentvlox vVbcnzoate 

l H NMR (300 MHz, CDCI 3 ) 8 7.32-7.41 (m. 5 H). 6.37 (d. 2H). 5.04 (s, 2H), 4 J5 (q. 2H), 3.90 (t, 2H). 
2.28 (s. 3H). 1.68-1.78 (m, 2H), 1.55-1 39 (m, 2H). 1.26-1.39 (m, 5H), 0 ; 89 (d. 4H); MS (EI) 370 (M)*. 
Prepared from l-bromo-4-methylpentane. 

EXAMPLE 15 

) 4-Benzvloxv-2-methvl-6-(3-Dhenvl-oroD ftxvVbenzoicacid 

Ethyl-4-benzylo X y-2-methyl-6-(3-phenyl-propoxy)-benzoate(0.57 g. 1.4 mmol)and ION sodium 
hydroxide (1.4 roU 14 mmol) are combined in ethanol (6 mL) and heated at letlw for 6 hours. The 
solvent is removed in vacuo and dichloromethane is added to the residue. Then I N hydrochloric acid is 
added to acidify the mixture to pHl. The aqueous layer is extracted once wi* dichloromethane and the 

5 combined organic layers washed once with water. The organic layer is dried over magnesjum ' sulfateand 
the solvent removed in vacuo to give the title compound as atan solid. The solid is recrystallized from 
ethyl acetate/petroleum ether to provide an analuically pure sample; m.p. 109-1 1 1^,'H NMR(300 
MHz, CDCIj) 8 7.1 8-7.4 1 (m. 10H), 6:55 (d, IH).6.41 (d, IH). 5.07.(s,2H). 4.10 l^H), 2,81 (t.2H). 
2162 (s, 3H), 2.16-2.21 (m, 2H); MS (EI) 376 (M)", ; , ,r < 

:0 The following compounds are prepared using essentially the same procedure used in EXAMPLE 1 2 
except using the cited ester in place of eAy^benzyloxy^-^ 

EXAMPLE 15a ...... . , ..... 

4-Benzvloxv-2-cvclohexvlmethoxv-6-methvl-be nzoic acid - 

! M.p. l27-8°C (ethyl acetate/petroleum ether); 'H NMR (300 MHz, CDClj) 8 7.35-7,42 (m, 5H), 6.55 (d, 

25 IH), 6.46 (d,IH). 5.09 (v2H^ 

354 (M)\ Prepared from e*yl^benzylo.xy-2-cwlohexylmethoxyr6- ... 

EXAMPLE lSb . 
4-Benzvloxv-2-methvl-6-(4-methvt-pentvloxvVbe nzoic acid 

M.p. 83-5»C (ethyl acetate/petroleum ether); 'H NMR (300 MHz, CDCI S ) 8 7.35-7.42 (m. 5H). 6.55 (d, 
30 1H), 6.47 (d. IH). 5.09 (s, 2H), 4.10 (L 2H), 2.63 (s. 3H) ? 1.83,1.89 ;(m r 2HJ ? 2 : 58 : l^(m, ^ } J2-L37 
(m, 2H), 0.92 (d, 4H); MS (EI) 342 (M)~. Prepared from ethyl-4-benzyloxy-2-me*yh6-(4-me*yl- 

pehtyl6xy>behz6ate. , ' : '' ' : - •' 

7, - EXAMPLE 1 5c „ = ■ ; ■ ■ 

2.4-Bis-(4-fluoro-benzvloxvV6-methvl-benzoic acid 



SUBSTITUTE SHEET (RULE 26) 



(C) 2002 Copyright Derwent Information Ltd. 



WO 00/64888 PCT/US0O/1I833 

82 

'H NMR (300 MHz, CDCI,) 6 7J9-7.35 (m.4H). 7 ! 1-7.03 (m. 4H), 6.49 (d, 2H), 5.10 (s. 2H), 5.02 (s. 
2H), 2.54 (s, 3H): MS (El) 384 (M)'. Prepared from ethyl 2,4-bis-(4-fluoro-benzyloxy)-6-methyl- 
benzoate. 

EXAMPLE 16 

5 2-(3-lodophcnoxvmethvl)-naphthalene 

To a solution of 3-iodophenol (4.0 g, 1 8 mmol) in ethanol (40 mL) is added potassium hydroxide (1.0 g, 
1 8 mmol) and 2-(bromomethyl) naphthalene (4.0 g, 1 8 mmol) and this mixture is rcfluxed overnight. The 
hot reaction is filtered and the filtrate is chilled in ice. The ensuing precipitate is collected by filtration to 
give the title compound. 'H NMR (300 MHz, CDCI,) 6 7.84-7.89 (m, 4H), 7.48-7 J3 (m, 3H), 7.40 (d, 

10 1 H), 7.29-7.32 (m, I H), 6.95-7.04 (m, 2H), 5.20 (s. 2H): MS (El) 360 (M)\ 

EXAMPLE 17 
6-f3-(Naphthaleh-2-vlmethoxvVphenvn-hex-5-vnoic acid 

. . ...... p'.t /•» :. j i .... .u..»\ -I..U in \ o U mmrilVanrt hexvnoic acid f0.19 L 1.7 

A SOIUUUII Ul A-\J-IUUUpilcllu.vjflucuiji/-iiaj/«iw«»»*-».ta v w "' &* **' ■ * 

mmol) in piperidine (5 mL) is purged with Argon for 20 minutes. Then bis(triphenylphosphme)paIladium 
1 5 dichioride (0.01 g, 6.0 1 4 mmol) and cuprous iodide (0.005 g, 0.028 mmol) are added and this mixture 
heated in an oil bath at 75"C for 1.5 hours and then allowed to come to room temperature overnight The 
solvent was removed in vacuo and the residue purified by flash chromatography (silica, 4% methanol in 
dichloromethane) to give the title compound. 'H NMR (300 MHz; CDCI,) 6 7.83-7.88 (m, 4H), 7,48-7.54 
(m,3H),7.l9(t, \H\ 6.98-7.05 (m,3H), 5.21 (s, 2H), 2.47 (t, 2H), 1.80-1.91 (m, 4H); MS (EI) 344 (M)*. 
20 ' ' " 1 ; ? "' : •'• : EXAMPLE 18 - ■ 

6-r3-maphthalen-2-vlmethoxv)-phenvn-hexanoi acid ••• - 

To a solution of 6-[3-(na P hthalen-2-ylmethbxy)-phenyI]-hex-5-ynoic acid (0.54 g, 1.4 mmol) in 
methanol (15 mL) is added 10% Pd/C (0.10 g) and this mixture is placed on a Pan- apparatus and 
pressurized to 43 psi with hydrogen. This reaction is allowed to shake overnight The reaction is filtered 
25 and the solvent removed in vacuo. The residue is purified by flash chromatography (silica, 5% methanol 
in dichloromethane) to give the title compound. 'H NMR (300 MHz, CDCI,) 6 7.83-7.89 (m, 4HX 7.46- 
7.56 (m,3H). 7.17-7.22 (m. 1H), 6.77-6.85 (m,3H), 5.21 (s, 2H), 2 .59 (t, 2H),2.31 (t,2H). 1.58-l.70(m. 
6H); MS (EI) 348 (Mf. 

EXAMPLE 19 

30 r-Butvl-diphenvl(3-iodo-benzvloxv)5ilane 

To a solution of 3-iodo-benzyl alcohol (4.68g. 20 mmol) in CH 2 CI 2 (40 mL) is added imidazole (l-49g, 
22 mmol) and i-butyldiphenylsilyl chloride (5.74g, 22 mmol). The resulting mixture is stirred for Ih 
diluted with ether washed with water and brine, dried over MgSO, and concentrated to give the title 
compound as an oil (9.41g). MS (EI) 472 (M)*. . 

35 EXAMPLE 20 

6-r3-ff-Butvldiphenvlsilvlox\-metlivlVphenvn-hex-5-vnol 
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To a solution or/-Butyl-diphenyl(3-iodo-benzyloxy)silane (8.49g. 1 8 mmol) in THF (70 mL) is added 
hex-5-ynol (2.5 mL, 22 mmol) and (Ph.PfcPd (990 mg. 0.85 mmol) and Cul (171 mg. 0.9 mmol). This 
solution is degassed and placed under an argon atmosphere. To this solution is added piperidine (5.4 mL, 
54 mmol) and stirring continued for 4 h. The reaction mixture is diluted with ether, washed with water 
5 and brine, dried over MgS0 4 and concentrated. The residue is purified by Hash chromatography (silica, 
30% ethyl acetate in hexanes) to give the title compound as an oil (6.84g). 'H NMR (300 MHz, CDCIj): 
5 7.70 (m, 4H). 7.40 (m, 6H), 7.27 (m, 4H). 4.7 1 (s. 2H). 3.71 (t, 2H), 2.47 (t, 2H), 1 .74 (m, 4H). 1.10 (s. 
9H). 

EXAMPLE 21 

.10 6-r3-f>-ButvldiohenvlsilvloxvmethvlVDhenvll-hexanol . 

To a solution of 6-[3-(/-Butyldiphenylsilyloxymethyl)-phenyl]-hex-5-ynol (880 mg, 2 mmol) in ethyl 
acetate (10 mL) is added Pd on Carbon (120 mg. 10% Pd by wt.). The mixture is stirred under a hydrogen 
atmosphere for 17 h. purged with argon filtered through celite concentrated to give the title compound 
(5.9g) as an oil. MS (EI) 389 (M-/Bu)\ 
15 EXAMPLE 22 

6-r3-f/-ButvldiohenvlsilvloxvmethvlVphenvn-hexanoicacid . 

To a solution of 6-l3-(^Butyldiphenylsilyloxy-inethyl).phenyl]-hexanol (5.9g, 13.2 mmol) in acetonitrile 
(28 mL) is added CCU (28 mL) and water (43 mL). To this .mixture is added NalCM (I l.7g, 54 mmol) and 
RuC13(H20) (100 mg. 0,5 mmol). The resulting mixture is stirred for 2h then diluted wi* ethyl acetate. 
20 washed with water and brine, dried over MgSCX and activated charcoal, filtered through, celjte and 
concentrated. The residue is purified by flash chromatography (silica, 20% ethyl acetate / 5% 
dichloromethane in hexanes) to give the title compound (3, 46g) as an oil. MS (ESI) 461 (M+H)*. 

• .-, ■ ■ . ■ EXAMPLE 23 

6-f34tert-Butvl-diphenvl-r5ilanvloxvmethvlVphenvl1-h exanoic acid methyl ester 

25 To a solution of 6-[3<tert-butyl-diphenyl-silany^ acid (3.3 g, 7.2 mmol) in 

DMF (15 mL) I» added potassium carbonate (1 .09 g.7.9 mmol) and iodomethane (500 pL, 7.9 mmol). 
The mixture is stirred for 6hrs then diluted with ether. The organic layer is waAed with water, brine, 
dried over MgS0 4 and concentrated. The residue is purified by flash chromatography (eluting with 10% 
ether /hexanes) to give 2.42 g of title compound. 'H NMR (300 MHz, CDCI,) 5 7 T 70 (m, 4H),^38 (m, 

30 6H). 7.20 (m, 2H). 7.12 (s. 1H). 7.06 (d, 1H). 4.76 (s, 2H). 3.65 (s. 3H). 2.59 (t, 2H), 2.30 (t, 2H). 1.64 

(m. 4H), 1.37 (m, 2H), 1.10 (s, 9H). . : - 

EXAMPLE 24 

6-(3-Hvdroxvmethvl-phenvlVhexanoic acid methvl ester ; . , 

To a solution of 6-[3Kten-butyl-diphenyI T silanyloxymethyl)-phenyl]-hexanoic acid methyl ester (2J7 g, 

35 5 mmol) in THF (10 mL) is added acetic .acid.(2.« pL. 5 mmol) and 1 M TBAF (5 mL). The sojution is 
" stirred for 2hrs then diluted with EtOAc / ether (1:1). The organic layer is washed with water, brine, dried 
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over MgSO. and concentrated. The residue is purified by flash chromatography (eluting with 35% ethyl 
acetate / hexanes) to give LI2g of title compound. MS (El) 236 (M). 

EXAMPLE 25 
6-O-Bromomethvl-phenviVhexanoic acid methvl ester 
5 To a solution of 6-(3-hydrdxyiriethyl-phenyl)-hexanoic acid methyl ester (587 mg, 2.48 mmol) in THF 
(10 mL) is added triphenylphosphine (7 1 6 mg, 2.73 mmol), stirred until homogeneous then cooled to 0°C. 
NBS (486 mg. 2.73 mmol) is added portiomvise and the reaction mixture stirred for 45min. The mixture 
is concentrated and the residue is purified by flash chromatography (eluting with 10% ethyl acetate / 
hexanes) to give 682 mg of title compound. 'H NMR (300 MHz. CDCI,) 5 723 (m, 3H). 7.10 (m, 1H), 
10 4.48 (s,2H), 3.66 (s,3H). 2.60 (t,2H), 2.31 (t.2H). l.63(m,4H). 1.37(m,2H). 

EXAMPLE 26 
6-Methoxv-3-methvl- 1 .3-dihvdro-indol-2-one. 

Tc . coo!ed £t> !„ti 0 n (.?rC) of 6-methoxy-!.3-dihydro-indol-2-ohe (840 mg. 52 mmol, see Quallich, G. 
J.; Morrissey, P. M. Synthesis 1993. 51-53) in THF (20 mL) is added dropwise TMEDA (1 SI mL. 10.4 

15 mL) followed by dropwise addition of2.5Mn-BuLi (4.1 6 mL, 10.4mmol). The mixture is stirred for 15 
mm then warmed to -25°C. Add dropwise iodomethahe (405uL, 6.5 mmol) and let stir for 20 min. The 
reaction is quenched with sat NHjCI soln, warmed to room temp and diluted with EtOAc. The organic 
layer is washed with sat tel soln, brine, dried over MgSO, and concentrated. The residue is purified 
by flash chromatography (eluting with 45% ethyl acetate / hexanes) to give 679 mg of title compound. 

20 MS (ES1)178(M+^ ' ' ' ' - 

: ; ~ • ' EXAMPLE 27 •- 

6-Methoxv-3.3-dimcthvl- 1 .3-dihvdro-indol-2-6ne. ' 

To a cooled solution (-78°C) of 6-methoxy-3-methyH.3-dihydro-indol-2-one (679 mg, 3.83 mmol) in 
THF (13 mL) is added TMEDA (1.16 mL, 7.66 mmol) followed by dropwise addition of 2.5M n-BuLi 
25 0jM mL, 7.66 mmol)! The mixture is stirred for 1 5 min then wanned to -25'C. Add dropwise 

ioiiomethane (275uL. 4.40 mmol) and let stir for 30 min. The reaction is quenched with sat NH4CI soln, 
warmed to room temp and diluted with EtOAc. The organic layer is washed with sat NHjCl soln, brine, 
dried over MgSOi and concentrated. The residue is purified by flash chromatography (eluting with 35% 
ethyl acetate / hexanes) to give oOi mg of title compound as a white crystalline solid. MS (ESI) 192 

30 ' (M+H)\ " ' ' ,:: • 

EXAMPLE 28 • 

6-Methoxv- U.3-trimethvl- 1 .3-dihvdro-indol-2-orie. 

To a cooled solution (-5'-0°C) of e-methoxy-SJ-dimethyl-.U-dihydro-indol^-one (600 mg, 3.14 mmol) 
in THF (10.5 mL) is added 60%NaH (132 me. 3.30 mmol) and the mixture stirred for 15 min. Add 
35 'dropwise to the reaction mature iodomethahe (215 yL, 3.45 mmol). the cold bath is removed and stirred 
for 2 hrs. The reaction is quenched with sat NHiCl soln. wanned to room temp and diluted with EtOAc. 
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The organic layer is washed with sat NHjCI soln. brine, dried over MgSO, and concentrated. The residue 
is purified by flash chromatography (eluting with 30% ethy l acetate / hexanes) to give 60 1 mg of title 
compound as a white crystalline solid. MS (ESI) 206 (M+H)". . 

EXAMPLE 29 

5 6-Hvdroxv- 1 J.3-trimethyl- 1 J-dihvdro-indol-2-one. 

To a solution of 6-methoxy-U.3-trimethyH,3-dihydro-indol-2-one (601 mg, 2.93 mmol) in acetic acid 
(880 pL) is added hydrobromic acid (48% in H 2 p) (8.8.«nL). The resulting solution is heated to reflux 
( 105°- 1 10°C), stirred 2 hrs, then cooled to room temp and concentrated under reduced pressure. The 
residue is dissolved in EtOAc and the organic layer washed with water, brine, dried over MgSO, and 

10 concentrated. The residue is purified by triturating with a small volume of ether to give 495 mgoftitle 

compound as an off white solid. MS (ESI) 1 92 (M+H)*. 

EXAMPLE 30 

6-f3-f 1 .3 J-Trimethvl 2-oxo-2.3-dihvdro- 1 H-indol.6-vloxvm cMvlVphenvll-hexanoic acid methyl ester 
To a solution of 6-hydroxy-1.3.3-triinethyl- 1 ,3-dihydro-indol-2-one (396 mg, 2.07 mmol) in DMF (7.6 

15 mL) is added M3-Bromom"ethyl-plwnyl>hexanoic acid 'methyl ester (682 mg, 2.28 mmol) and potassium 
carbonate (315 mg, 2.28 mmol). The resulting mixture is heated to 60'C, stirred for 2hrs. then cooled to 
room temp and diluted with EtOAc. The organic layer is washed with water, brine, dried over MgSOj 
and concentrated. The residue is purified by flash chromatography (eluting with 30% ethyi acetate / 
hexanes) to give 352 mg of title compound. MS (ESI) 410 (M+H)*. 

20 -••.>■"••- EXAMPLE 31 ' 

6-f 3-f 1 .3.3-Trimethvl-2-oxo-2.3-dihvdro- 1 H-incibi-6-vl oxvmethvl Vphenyll-hexanoic acid 
To a solution of 6-[3-( 1 J3Ttrimethyl-2-oxo2.3-dihydro- 1 H.indpl-6^yloxymethyl):phenyl]-hexanoic acid 
methyl ester (1 10 mg, 0.27 mmol) in (1:1) THF / CH,OH (1 mL) is added 250 pL water and 10N NaOH 
soln (270 pL). The mixture is stirred for 1 6 hrs, cooled to 5°£ adjusted to pH 4 with ZN HCI sbln. and 

25 diluted with EtOAc. The organic layer is washed with brine, dried over MgSO/and concentrated. The 
residue is purified by flash chromatography (eluting with 50% ethyl acetate / 5% methanol / hexanes) to 
give 67 mgoftitle compound. *H NMR (300 MHz. CDCIj) 8 729 (m, 3H), 7.l4(d. 1H).7.09((L IH). 
6.63 (dd, ! l H). 6.52 (d, lH), 5.04 (s, 2H), 3.18 (s,3H). 2.64 (t, 2H), 2.36(1. 2H), li66(m. 4H), L40 (m, 
2H), 134 (s, 6H). MS (ESlj 396 (M+H)*. ; 5 

30 EXAMPLE 32a 

Methvl 2.6^imeth'vl-behz'oite •••«• n . 

To a cooled (0 °C) solution of 2,6^imemylbenzoic acid (202 g. 134 mmol) in dichloromethane (200 mL) 
is added DMF (1 mL) followed by oxalyl chloride (14 mL, 162 mmol). On complete addition, the cold 
bath is removed arid stirring 'continued for 3 n. The resulting solution is concentrated under vacuum arid 
35 the residue added slowly to a cooled (0 e C) solutiori comprising methanol (200 mL) and triethylamine (40 
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mL). On complete addition the reaction mixture is stirred for 30 min. then poured into hydrochloric acid 
solution (400 mL.2N) which is then extracted with ether. The ether extract is washed with hydrochloric 
acid solution (IN), sokium bicarbonate solution and brine; then dried over MgSOj and concentrated to 
give the title compound which is used without further purification. MS (EI) 1 64 (M)\ 
The following compound is prepared using essentially the same procedure used in EXAMPLE 32a, 
except using the cited alcohol in place of methanol. 

EXAMPLE 32b 

Isobutvl 2.6-dimethvl-benzoate 

MS (EI) 206 (M)\ Prepared from 2-methyl-l-propanol 

........ EXAMPLE 33a 

Methvl 2-bromomethyl-6-methvl-benzoate 

To a solution of methyl 2,6-dimethyl-benzoate (22.0 g. 134 mmot, EXAMPLE 1) in CO, (250 mL) is 
added N-bromo-succinimide (19 g. 107 mmol) followed by benzoyl peroxide (1.0 g, 4.0 mmol). The 
resulting solution is warmed to reflux and stirred at this temperature for 20 min. The reaction mixture is 
then allowed to cool before being diluted with ether (200 mL)! filtered and concentrated. The residue is 
purifiedby flash chromatography (silica. 4% acetone' in hexanes) to give the title compound. This 
product '(approx. .85% purity, remainder is methyl 2,6-dimethyl-benzoate) is u^ without further 
purification. MS (El) 242, 244 (M* Br pattern). 

The following compound is prepared using essentially the same procedure used in EXAMPLE 33a. 
except using the cited ester in place of methyl 2,6-dimethyl-benzoate. 

" ' EXAMPLE 33b 

Isobutvl 2-brom'omemvl-6-methvl-benzoate ^ : ■ - ■ - "- • - .. j. 

MS (EI) 286, 288 (W Br pattern). Prepared from isobutyl 2,6-dimethyl-benzoate (EXAMPLE 32b). 

!>■ • ■■ EXAMPLE 34a >■ ' " r ' 

3-(Chiinolin-2-vlmcthoxv>-Dropan- 1 -ol : . •.• >,-..': 

U-Propanedipl (6.0 mL, 85 mmol) is dissolved in 20% DMPU in THF (80 mL) and cooled, to 0 «C. 
Sodium hydride (60%, 3.6 mg. 90mmol) is added portionwise, and the contents are allowed to stir for 15 
min. at 0 «C. 2-Chloromethylquinoline (7.64 g, 42.7 mmol) is added and the reaction is allowed to stir 
: overnight The reaction is poured into water (700 mL) and extracted with ethyl acetate (1 x 200 mL). 
Sodium chloride is added to the aqueous layer and extracted again with ethyl acetate (2 x 200 mL). The 
organic layers are pooled and washed with water (2 x 300 mL) and brine (2 x 300 mL), dried over 
MgSO,. filtered and reduced under vacuum to an oil. The crude material is purified by flash 
chromatography (silica, 2J% methanol in dichloromethane) to give the title compound. MS (ESI) 218 

(M+H)*. . ,. . . , ;-. . ■ • ■■ 

The following compounds are prepared using essentially the same procedure used in EXAMPLE 34a, 
except using the cited diol in place of U-propanediol. 
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EXAMPLE 34b 

4-(Ouinolin-2-v)mcthoxvVbutan« 1 -ol 

MS (ESI) 232 (M+H)\ Prepared from 1,4-butanediol. 

EXAMPLE 34c 

5 S-(Quinoiih-2'Vlmethoxv>-pehtan'Uol 

MS(ESI)246(M+H)\ Prepared from 1.5-pentanedibl; 

EXAMPLE 34d 

2^Quinolin-2-ylmethoxy)-ethanol 

MS (ESI) 204 (M+H)~. Prepared from ethylene glycol. 

10 > , : EXAMPLE 34e 

2.2-Dimcthvl»3>(quinolin-2-ylmethoxvVpropan-Nol 

MS (ESI) 246 (M+H)~. Prepared from neopentyl glycol. 

EXAMPLE 35a 

Methvl 2-methyl-643-(quinolin-2-vlmethbxvKorop6xvmet hvIUbenzoate 

1 5 3-(Quinolin-2-ylmethoxy)-propan- 1 -ol (4.6 g, 21 2 mmol. EXAMPLE 3a) is dissolved in 20°/o DMPU in 
THF (50 mL) and cooled to 0*t.' Sodium hydride (60°/o. 920 mg, 23 mmol) is added portionwise, and 
the contents are allowed to stir for 15 min. at 0 °C. Methyl 2-bromomethyl-6^methy!-benzoate (77%, 
7.25 g, 23 mmol, EXAMPLE 2a) is added and the reaction is allowed to warm to r.t and continue to stir 
overnight The reaction is poured into water (600 mL) and extracted with ethyl acetate (3 x 200 mL). 

20 The organic fractions are pooled and washed with water (3 x 250 mL) and brine (2 x 300 mL), dried over 
MgSQ*, filtered and reduced under vacuum to an oiL the cnide material is punned by flash 
chromatography (silica, 2% methanol in dichloromeihane) to give the title compound. MS (ESI) 380 
(M+H)\ 

The following compounds are prepared using essentially the same procedure used in EXAMPLE 35a, 

25 except using the cited alcohol in place of 3-(quinoii^ . 

■ ,y r EXAMPLE 35b - 

Methyl 2-methvl-644-(quinolin-2-yImethoxv)-butoxvTnethvn-ben2oate 

MS (ESI) 394 (M+H)* Prepared from £(quihoi^ (EXAMPLE 34b). 

EXAMPLE 35c 

30 Methvl 2-methvl-6-r5-(quinolin-2-YlmethoxvVpento xvmethvn-benzoate 

MS (ESI) 408 (M+H)-. Pre^red from 5.(quinoHri-2.ylmethoxy>,pentan-l^)l (EXAMPLE 34c); 

• . ■ : EXAMPLE 35d ,\.~>r: • - -v . 

Methyl 2-f2.2-dimethvl-3-(quinolin-2-vlmethox^^^ f . 

MS (ESI) 408 (M+H)*. Prepared from 2,2-dimethyl-3-(quinolin-2-ylmethoxy)-propan-l-oI 

35 (EXAMPLE 34e);.-- J?':*. f -">• ^ .,:^v,..:-/ v L\. . ' 

'-" ' : * ; v;-,-..- f: EXAMPLE 36a • 

2-MethyI-6-r3-(quinolin'2>ylmethoxvVpropowmethvIVbenz oic acid 

Methyl 2-methyl-6-[3-(quinolin-2-ylm«hoxy)-propoxymethyl]-benzoate (3.3 g, 8.7 mmol, EXAMPLE 
35a) is dissolved in ethanoitSl mL). ION NaOH (9 mL, 90 mmol) is added and the contents are heated 
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to 90 °C overnight. The reaction is cooled to r.L. and the volume reduced under vacuum. 2 N HCI (45 
mL. 90 mmol) is added, and the pH is adjusted to - 4. The contents are poured into water (400 mL) and 
extracted with dichloromethane (3 x 200 mL). The organic layers are combined, washed with brine (2 x 
300 mL), dried over MgSO,, filtered and reduced under vacuum to dryness. The crude material is purified 

5 by flash chromatography (silica. 3% methanol in dichloromethane) to give the title compound. 'H NMR 
(300 MHz, CDCIj) 6 8.27 (d, 2H), 7.86 (d, 1H),723 (dd. 1H), 7.60-7.50 (m,2H), 726-7.11 (m,3H),5.01 
(s. 2H). 4.70 (s, 2H), 3.84 (t, 2H), 3.73 (t. 2H). 2.50 (s. 3H). 1.89 (quintet, 2H); MS (ESI) 366 (M+H)\ 
The following compounds are prepared using essentially the same procedure used in EXAMPLE 36a, 
except using the cited ester in place of methyl 2-methyl-6-[3-(quinolin.2.ylmethoxy)-propoxymethyl)- 

10 benzoate. 

EXAMPLE 36b 

2-Methvl-6-f4-fouinolin-2-vlmethoxv)-b utoxvmethvl1-benzoic acid 

'H NMR (300 MHz, CDCI,) 8 829-8.22 (m. 2H). 7.83 (d, !H), 7.77-7.71 (m, \»l 7.62-7.54 (m, 2H), 
728-7.15 (m, 3H). 4.93 (s, 2H), 4.63 (s, 2H). 3.66 (t, 2H). 3.55 (t, 2H), 2.52 (s, 3HX I 84-1 .70 (m, 4H); 
15 MS (ESI) 380 (M+H)'. Prepared from methyl 2-methyl-6-[4-(quinolin-2-ylmethoxy>butoxymethyl]- 
benzoate. 

EXAMPLE36c 

2-Methvl-6-rS-fouinolin-2-vlmeth6xvVp entoxN-methvn-benzoicacid 

«H NMR (300 MHz, CDCI,) 8 8.22 (d, 2H). 7.84 (d." I H), 7.75-7:64 (m, 2H), 7.58-7.53 (m, IH), 725-7.13 
20 (m. 3H). 4.93 (s, 2H). 4.62 (t2H), 3.68 (t, 2H), 3.53 (t, 2H), 2.41 (s. 3H)i 1.72-1.63 (m, 6H); MS (ESI) 
394 "(M+H)-: Prepared from methyl 2-methyl-6-t5-(quinolin2-ylmethoxy)-pentoxymethyli-benzoate 

(EXAMPLE 35c). 

EXAMPLE 36d 

2-r22-Dimethvl-3-(ouinolin-2^vlmethoxvVproo6x>-me thvlV6-methvl-benzoic acid 
25 'H NMR (300 MHz. CDCI,) 8 8.25 (d,2H), 7.85 (d, lH),7.72(t, IH), 7.59-7.48 (m,2H). 723-7.10 (m, 
3H). 4.94 (s, 2H), 4.64 (s, 2H), 3.46 (s, 2H), 3 24 (sj 2H), 149 (s. 3H). 0.96 (s, 6H). MS (ESI) 391 
(M+H)'! Prepared ft™ methyi2-[22^^ 
henzoate (EXAMPLE 35d). . 

The following compounds are prepared using esseniially the same procedure used in EXAMPLE 35a, 
30 except without DMPU as a co-solvent; using the cited alcohol in place of 3-(quinolin-2-ylmethoxy)- 
propan-l-ol, the cited allcylatuig reagent in place of methyl 2-bromomethyl-6-methyl-benzoate. 

EXAMPLE 37a 

{2-Methvl-6-r3-fouinolin-2-vlmethoxvVpro p^vmethvn-Dhenoxv)-acetonitrile 
MS (ESI) 377 (M+H)'. Prepared from 3-(quinolin-2-ylmethoxy)-propan-l-ol (EXAMPLE 34a) and 
35 (2-bromomethyl-6-methyl-phenoxy)-acetonitrile.' 

-•• EXAMPLE 37b ' : ' " : " 
p.Methvl.6-r4-fouinolin-2-vlmethoxvVbuio ^v"ipthvn-Dhenoxv)-acetonitrile 
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MS (ESI) 391 (M+H)\ Prepared from 4-(quinolin-2-ylmethoxy)-butan-l-ol (EXAMPLE 34b) and (2- 
bromomethyl-6-mcthyl-phcnoxy)-acctonitrile 

EXAMPLE 37c 
(2-Methyl-6^r2-(quinolin-2-vlmethoxvVe^ 

MS (ESI) 363 (M+H)\ Prepared from 2-(quiiiblin-2-ylmethoxy)-€thanol (EXAMPLE 34d) and (2- 
bromomethyl-6-methyl^ 

EXAMPLE 37d 

J4-Chlorc>2-mcthvl-M4-^^ 

MS (ESI) 424 (M+H)~. Prepared from 4-(quinolin-2«ylmethoxy)-butan-1-oI (EXAMPLE 34b) and (2- 

bromomethyl-4-chloro-6-methyl-phenoxy)-acetonitrile. 

EXAMPLE 37e 
(4-Chloro-242.2-dimethvl-34QuinoHn-2-v^^ 

MS (ESI) 439 (M+H)~. Prepared from 2 ? 2-dimethyI-3-(quinolin.2-ylmethoxy>-propan.|-ol 

(EXAMPLE 34e) and (2-bromomethyl-4.chlproK6-methyI-phenoxy)-acetonitrile. 

EXAMPLE 38a . jS >. ::: . 

a-Methvl-6^3-(quinolin-2-vlmethoxvVDropoxvTneth vlVDhenoxv)-aceticacid 

{2-Methy»-6-[3Hquinolin.2-ylmethoxy>prppoxy^ (333 mg, 0.89 mmol, 

EXAMPLE 6a) is dissolved in ethanol (8 mL). IO N NaOH (900 uL, 9.0 mmol) is added and the contents 

heated to 60, °C for 2 hrs. The reaction is cooled to r.t and the pH adjusted to ■ - 4 with 2 N HCl. The 

contents are pardoned between aq. NHiCl (10%, 100 mL) and ethyl acetate (100 mL). The aqueous layer 

is further extracted with ethyl acetate (2 x 75 mL). The organic fVacdons are comW^ washed with 

sat. aq. NHjCI (2 x 125 mL), dried over MgSQi. filtered and reduced under vacuum to an oil. The crude 

material is purified by flash chromatography (silica. 6% methanol in dichloromethane) to give the title 

compound. 1 H N M R (300 MHz, CDCb) 6 8 29-8.2 1 (m, 2H), 7.82 (d. 1 H). 7.75 (t, IH). 7.56 (dd, I H), 

7.50 (d, IH). 7.15 (dd ? 2H). 7.00 (dd, 1H) V 4.79 (s.2H),f 61 (s, 2H) t 4.55 (s t 2H), 3.70-3:47 (m,4H), 2.31 

(s, 3H), 1 .95 (m, 2H). MS (ESI) 396 (M+H)~. 

Hie following compounds are prepared using essentially the same procedure used in EXAMPLE 38a, 
except using the cited nitrile in place of {2-memyl : H3-(qm 
phenoxy } -acetonitrile. 

EXAMPLE 38b 

<2>MeMvl-6-r4-(quinolin-2-ylme^ 

, HNMR(300 MHz. CDC1,) 5 8.22-8.1?.(^ 7A7 ~ 
7.13 (m, 2H). 7.01 (dd, 1H),4.85 (s, 2H) t; 4.60 (S. 2H), 4.56 (s, 2H), 3.64-3.59 (m f 4H), 2.32 (s, 3H). 1.75 
(m, 4H). MS (ESI) 410 (M+H)". Prepared from {2-methylr6-[4-(q™ 
phenoxy}-acetonitrile(EXAMPLE37b). " - . ■ ••:?-- 

jDCAMPLE38c 

(2-Methvl-6>r2-fQuinolin-2>vlmethoxvVethoxvmet hviyphenoxvUacetic acid 
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'H NMR(300 MHz. CDC1,) 8 8. 1 8-8. II (m. 2H). 7.79 (d. IH). 7.75-7.68 (m, IH). 7.55-7.50 (m, IH), 

7.44 (d, IH). 7. 1 2-7.08 (m, 2H). 6.99-6.94 (m. 1H).4.8I (s. 2H). 4.59 (s. 2H), 4.54 (s. 2H), 3.76-3.70 (m, 

4H),2.22(s,3H). MS (ESI) 382 (M+H)\ Prepared from {2-methyl-6-[2-(quinolin-2-ylmethoxy)- 

ethoxymethyl]-phenoxy}-acetonitrile (EXAMPLE 37c). 

5 EXAMPLE 38d 

{4.rhloro-2-methvl.6-r4-fQuinnlin.2.vlniethoy v)-h U toxvmethvn-phenoxv)-aceticaeid 

'H NMR (300 MHz, CDCI,) 8 8.26-8.22 (m, 2H), 7.84 (d, IH). 7.76-7.70 (m, IH), 7.60-7.50 (tn, 2tt), 
7.17-7.14 (m, 2H), 4.87 (s, 2H), 4.61 (s, 2H), 431 (s. 2H\ 3.68-339 (m, 4H), 2.31 (s. 3H), 1.76 (s 
(broad), 4H). MS (ESI) 444 (M+H)\ Prepared from (4-chloro-2-methyl-6-H-<quinolin-2-ylmethoxy)- 
10 butoxymethyl]-phenoxy}-acetonitrile (EXAMPLE 37d). 

EXAMPLE 38e . 

{ a.rh»n«v2.r2.2-dimethv^^ 

'H NMR (300 MHz, CDCI,) 8 8.33-8.15 (m, IH). 8.IS-7.98 (m. IH). 7.97-7 JO (m, 4H), 7.20-7.00 (m, 
2H), 4.78 (s. 2H), 4.55 (s, 2K), 3 31 (s. 2K), 3.27 (s. 2H). 2.3 1 (s. 3H), 0.94 (s, 6H). MS (ES!) 459 
15 (M+H)*. Prepared from {4-chloro-2-[2.2-dimemyl-3-(quinolin-2-ylme*oxy)-pro I )oxyme m yl]-6- m ethyl- 

phenoxy}-acetonitrile (EXAMPLE 37e). 

EXAMPLE 39a 
N-f4-Hvdroxv-butvl)-N-QuinoHn-2-vlmethvl-ac etamide 

To a solution of 4.amino-l-butanol (943 pJ., 10 mmol) in anhyd. methanol (20 mL) is added 2-quinoline- 
20 carboxaldehyde(i.57 g, lOmniol). Thi'solution is allowed to stir at r.L for 20 min. Solid NaBH, (380 
mg,' 1 0 mmol) is added portionwise.' and the contents 1 are stirred at V.t. for 1 nr. A solution of acetyl 
chloride (704 pL, 10 mmol) in dichloromethane (10 mL) is added dropwise over 15 micu, and the 
contents are stirred at r.t for another 2 hrs. Water (1 00 mL) is added, and the contents are i extracted with 
dichloromethane (3 x 1 00 mL). The organic fractions are pooled and washed with brine (2 x 150 mL), 
25 dried over MgSO*. filtered and reduced under vacuum to an oil. The crude material is purified by flash 
chromatography (silica, 3% methanol in dichloromethane) to give the title compound. MS (ESI) 273 
(M+H)\ 

The following compound is prepared using essentially the same procedure used in EXAMPLE 39a, 
except using the cited amino alcohol in place of 4-amino-l-butanol. 

30 . EXAMPLE 39b 

N-(3-Hvdroxv-propvlVN-quinolin-2-vlmethvl-ac etamide - 

MS (ESI) 259 (M+H)". Prepared from 3-amino- 1-prbpanol. 

EXAMPLE 40a 

Methvl 2-r4-(acetvl-ouinolin-2.vlmethvl-am ;"n)-butoxvmethvn-6-methvl-ben2oate 
35 N-(3-Hydroxy-propyl>N-quinolin-2-ylmethyI-acetamide (410 mg, 1.5 mmol, EXAMPLE 39a) is 

dissolved in 20% DMPU in THF (3 mL) and cooled to 0 e C. Sodium hydride (60%. 66 mg, 1.65 mmol) 
is added and the contents are sthred for lO min. Methyl 2-bromomethyl-6-methyl-benzoate (77%, 365 
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mg , | .5 mmol. EXAMPLE 2a) is added. The contents are allowed to come to r.u and are stirred 
overnight. The contents are poured into water (1 00 mL) and extracted with ethyl acetate (3 x 75 mL). 
The organic fractions are pooled and washed with water (2 x 100 mL) and brine (2 x 100 mL). dried over 
MgSOa, filtered and reduced under vacuum to an oil. The crude material is purified by (lash 
5 chromatography (silica. 3% methanol in dichloromethane) to give the title compound. MS (ESI) 435 
(M+H)*. 

The following compound is prepared using essentially the same procedure used in EXAMPLE 40a. 
except using the cited alcohol in place of N-(3-hydroxy-propyl)-N-quinolin-2-ylmethyl-acetamide. 

EXAMPLE 40b 

10 Methvl2-r3.facetvl-ouinolin-2-v lm g thvi: am inoVp >" p"^vmethvn-6-methvl-benzoate 

MS (ESI) 421 (M+H)*. Prepared from N-(3-hydroxy-propyl)-N-quinolin-2-ylmethyl-acetamide 
(EXAMPLE 39b). 

. EXAMPLE 41a 

?. f4-fAcervl-ouinolin-2-vlmethvl-aminoVbuto vv"^mvn.6-methvl-benzoicacid 

15 Me*yl2.[4-(a^ 

EXAMPLE 40a) is dissolved in ethanol (7.5 mL). l ON NaOH (860 uL, 8 6 mmol) is added, and the 

contents are heated to 90 »C overnight, '^'lirtlw taciilid" » rx »d ZN^^^to-M* 
followed by dropwise addition of 2 NHC1 to adjust the pH to- 4 - 6. The contents are poured into water 
(100 mL) and extracted with dichloromethane (3 .x 75 mL). The organic fractions are pooled and washed 

20 wi* brine (3 x 100 mLX dried oy^^ 

material is purified by flash chromatography (silica, ^ methanol in dichloromethane) to give the tttle 
compound. «H NMR (300 MHz, CDCI,) Roumeri 2:1 ^^.t^^^l^ (»• 
U5H). 7.80.7.73 (m, 1.75H), 7.65-7.57 (m. 1.25H), 7.43 (d. 25H) v 7J3-7.10 (m,3H> 5.24(s, 1.33H), 
5.01 (s, .66H), 4.67 (s, 1.33H). 4.63 (s, .66H). 3,55-3.45 (m, 2.66), 3,39-3 J2 (m, I J3X 2.58 (s,2H). 2.55 

25 (s, 1H),2.31 (s. 1H). 1.95-1.82 (m.2H), 1.77,1.62 (m.2H). MS(ESI)42I (M+H)". 

The following compound is prepared using essentially the. same procedure used in EXAMPLE 41a. 
except using the cited ester in place of methyl 2-[4-(acetyl-quinol^ 

methyl-benznate. ' ; 

/ EXAMPLE 41b 

30 2.r3.rAcetvl-Quinolin-2-vlmethv l -»»nin 0 V P ro 0 ox^ ^'' Y'1-6-'"ethvl-benzoic acid 

'H NMR (300 MHz, CDCI,) Rotamers 9:1 5 8.32 : 822 (m, 2H). 7.88-7.84 (m, 2H), 7.81-7.75 (m, 1H), 
7.62-7.57 (m, 1H), 7.26-7.18 (m, 2H), 7J 1 -7^08 (mV 1H), 7-1 1-7.08 (m, 1H), 5.05 (s, 1 .8H), 4.95 (s, 2H). 
4.66 (s. 1.8H). 4.61 (s. .2H).3:65-3.47 (m, 4H), 2.58 (s. 2.7). 2.5 1 (s. JH). 2.31 (s, .3H). 2.14 (s, 2.7H), 
2.00-1.92 (quintet. 2H) < MS(ESI) 407 (M+H)". Prepared from methyl 2-[3-(acety.- q uinolin-2-ylmethyl- 

35 amino>propoxymethyr]-6-methyl-benzoate (EXAMPLE 40b). 

U EXAMPLE 42a 
4.(Ouinolin-2-vlaminoVbutan-l-ol ■I-"'-'- 1 . ' ' "'• 
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2-Chloroquinoline (3.26 g. 20 mmol)and 4-amino-l-butanol are dissolved in anhyd. DM SO (10 mL) and 
heated to I4D °C for 4 hrs. The reaction is cooled to r.t., poured into water (250 mL) and extracted with 
ethyl acetate (3 x 100 mL). The organic fractions are pooled and washed with brine (3 x 150 mL), dried 
over MgSOj, filtered and reduced under vacuum to dryness. The crude material is purified by flash 
5 chromatography (silica, 7% methanol in dichloromethane) to give the title compound. MS (ESI) 217 
(M+H)\ 

The following compound is prepared using essentially the same procedure used in EXAMPLE 42a, 
except using the cited amino alcohol in place of 4-amino-l-butanot. 

EXAMPLE 42b 

10 3-(Ouinolin-2-vlamino)-propan- 1 -ol 

MS (ESI) 203 (M+H)\ Prepared from 3-amino-l-propanol. 

EXAMPLE 43a 

Methvl 2-methvl-6-f4-(quinolin-2'VlaminoVbutoxvmethvlVbenzoate 

4H[Quinolin-2-ylamino^butan.f : or(432 m g* 2.6 rhmoC EXAMPLE 42a) is dissolved in 20% DMPU in 

1 5 THF (5 mL) and cooled to 0 °C Sodium hydride (60%, 88 mg^ 2.2 mmol) is added portionwisc, and the 

contents arc stirred for 10 min. Methyl 2-bromomethyl-6-methyi-benzoate (77%, 63 1 mg, 2.0 mmol, 

EXAMPLE 2a) is added and the contents are allowed to warm* to r.t and continue to stir overnight The 

reaction contents are "poured into water (100 mL) and extracted with ethyl acetate (3 x 75 mL). Sodium 

chioride is added to the aqueous layer on the second ani third extractions. The organic fractions are 

20 pooled, washed with brine (2 x1 50 mL£ dried over MgSOj; filtered and reduced under vacuum to an oiL 

The crude material is purified by flash chromatography (^ I ica, 3% methanol in dichloromethane) to give 

the title compound. MS (ESI) 579tM+H)* ' - : . — - -~r r : r 

The following compound is prepared using essentially the saine procedure used in EXAMPLE 43a, 

except using the cited aicohol in place of 4-(quinolin-2-ylaminb)-butah-l-ol. 

25 EXAMPLE 43b r 

Methvl 2-methvl»6-r3-(quinolin-2-vlaminoVproPoxvmethvll-benzoate 

MS (ESI) 365 (M+H)*.- Prepared from 3-(quinoIin-2-ylamino)-propan-l-ol (EXAMPLE 42b)._. 

The following compounds are prepared using essentially the same procedure used in EXAMPLE 41a, 

except using the cited ester in place of methyl 2 r [4-(acetyl-quino^^ 

30 methyl-benzoate. ■"■•'..v.. 

" " ' EXAMPLE 44a T '■ ■ - ^ - - - ^- ^ 

2»Methvl-6-f4-(Quinolin-2'VlaminoVbutoxvmethvl1-benzoic acid 

'HNMR (300 MHz, DMSO) 5 7.79 (d, 1H), 7.56 (d, 1H), 7.48-7,39 (m, 2H), 7.25-7.00 (m, 4H), 6.72 (d, 

1H), 4.46 (s t 2H)- 3.42-3.36 (m, 4H), 2.27 (s, 3H\ i .67-1.59 (m, 4H). MS (ESI) 365. (M+Hf. Prepared 

35 from methyl 2-methyl-6-[4-(quinolin-2-ylamino)-butoxymethyl]-benzoate (EXAMPLE 43a). 

■., : EXAMPLE 44b 
2-Methvl-6-f3-(quinolin-2-vlaminoVpropoxvmethvn-benzoicacid 
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, HNMR(300 MHz.CDCl,)6 7.85 (d. I H). 7.65-7.60 (m. 1H), 7.48-7.45 (m, IH),7.27(d, IH), 7.19-7.06 
(nv 3H). 6.70 (d. I H). 4.70 (s, 2H). 3.78 (t, 2H), 3.57-3.5 1 (m. 2H). 2.54 (s, 3H), 2.14-2.06 (quintet, 2H). 
MS (ESI) 35 1 (M+H)\ Prepared from methyl 2-methyl-6-[3-(quinolin-2-ylamino)-propoxymethyI]- 
benzoate (EXAMPLE 43b). 
5 The following compound is prepared using essentially the same procedure used in EXAMPLE 35a, 

except using the cited alcohol in place of 3-(quinolin-2-ylmethoxy)-propan-l.ol and the cited alkylating 
reagent in place of methyl 2-bromomethyl-6-methyi-benzoate. 

EXAMPLE 45 

f2-Methvl-6-f3-fQUinolin-2-vlamino>-proDOXvmethvn -phenoxv^acetonitrile 
1 0 MS (ESI) 362 (M+H)~. Prepared from 3-(quiholin-2-ylarnino>-propan- l-ol and (2-bromomethyl-6- 
methyl-phenoxy)-acetonilri!e. 

EXAMPLE 46 

f2-Methvl-6-f3-(Quinorm-2-vlaminoVproDOXvmethv n-Dhenoxv)-acetic acid 

{2-Methyl-6-[3-(quinolin-2.ylamino)-propoxymethyl]-phenoxy}-acetonitrile (270mg, 0.75 mmol) is 
1 5 dissolved in ethanol (6 mL). 1 0 N NaOH (750 uL 7.5 mmol) is added, and the contents are heated to 60 

°C for 4 hrs: The reactibn is cdbled to r.t. 2 N HCI (3.75 mW7.5 mmol) is added and the pH is adjusted 

to - 4 - 6. The contents are j>bure : d into water (150 mL)and extracted with ethyl acetate (3 x 75 'mL). 

The organic fractions were pooled and washed with brine (3 x !00 nil), dried over MgSCX, filtered and 
. reduced under vacuum to dryness. The crude material was pure enough to test as is to give the title 
20 compound. 'H NMR (300 Ml£ ^ 7 .:^ 7 ; 47(m ' 

2H), 7.26-7.12 (m, 3 H). 7.02-6.97 (m, IH). 6.90 (dJH), 4.66 (s. 2H). 4.47 (s, 2H), 3„69' (L2H), 3.57-3.53 

(m, 2H). 2J3 (s. 3H\ 2.1)5 (quintet 2,H). MS (ESI) 381 (M+H)*. 

. V EXAMPLE 47a 

Methyl 2-methoxv-6-^^ 

25 4KQuinolin-2-ylmethoxy)-butan-l-ol (1 .62 g, 7.0 mmol) and methyl 2-hydroxy-6-methoxy-benzoate 
(1.72 g, 9.45 mmot, EXAMPLE 27) are dissolved in anhyd. THF (10 mL). Triphenylphosphine (2.48 g, 
9.45 mmol) is added and the contents cooled to -10 °C. A solution of DEAD ( 1 .54 mL, 9.8 mmol) in 
anhyd. THF (2.0 mL) is added dropwise over 1 0 min., allowed to come to r.t. and stirred overnight. The 
reaction is poured into water (200 mL) and extracted with dichloromethane (3 x 75 mL). the organic 

30 fractions were pooled and washed with brine (2 x 200 mL), dried over MgScfc filtered and reduced under 
vacuum to dryness. The crude material was purified by flash chromatography (silica, 2.5% methanol in 
dichloromeihane) to give the title compound. MS (ESI) 396 (M+H) . 

The following compound is prepared using essentially the same procedure used in EXAMPLE 47a, 

except using the cited phenol in place of methyl 2-hydroxy-6-methoxy-benzoate. 

35 EXAMPLE 47b ' ' " 

Ethvl 2-methvl-6-r4-(quinolin-2-vlmethoxvVb utoxy1-benzoate 
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MS (ES!) 394 (M+H)\ Prepared from ethyl 6-methyIsalicylate (See, Hauser, Frank M., Synthesis 1980, 
70, 814-15.. 

EXAMPLE 47c 

Ethyl 4-benzvloxv-2-methvU6-f4-(Quinolin-2»vlmelhoxvVbutoxvl-benzoate 
5 MS (ESI) 502 (M+H)~. Prepared from ethyl 4-benzyloxy-2-hydroxy-6-methyl-benzoate. 

The following compounds are prepared using essentially the same procedure used in the previous 
EXAMPLES, except using the cited ester in place of methyl 2-methyl-6-[3-(quinolin-2-ylmethoxy)- 
propoxymethy!]-benzoate. 

EXAMPLE 48a 

10 2-Methoxv-6-r4-fquinolin-2-vlmethoxvVbutoxvVbenzoic acid 

, HNMR(300MHz,CDCI 3 )8 8.33 (d, 1H),8.23 (d,IH), 7.81(d, IH),7.77(t, IH), 7.62 (d, IH), 7.56(t, 
2H), 7.19 (t, IH), 6.49 (t, 2H), 4.88 (s, 2H), 4.04 (t, 2H), 3.87 (s, 3H), 3.76 (t, 2H), 1.91-1.87 (m, 4H). 
MS (ESI) 382 (M+H)~. Prepared from methyl 2-methoxy-6-[4-(quinolin-2-ylmethoxy)-butoxy]-benzoate. 

EXAMPLE 48b 

15 2-Methvl-6-f4-(quinolin-2-vlmethoxvVbutoxv1-benzoic acid 

l HNMR (300 MHz, CDCI 3 ) 8 8.27-8.22 (m,2H), 7.84 (d. 1 H), 7.77 (t. 1 H), 7.63 (d, IH),739(t, IH), 
720-7.15 (m, I H), 6.80 (d, IH), 6.71 (d, IH), 4.90 (s, 2H), 4.05 (t, 2H), 3.76 (t, 2H), 2.47 (s, 3H), 1.93- 
1.87 (m, 4H). MS (ESI) 366 (M-*-H)~. Prepared from ethyl 2-methyl-6-[4^quinolin-2-ylmethoxy)- 
butoxy]-benzoatc. 

20 t r , f , f , ; EXAMPLE 4 8c . ? . . 

4-Benrvloxv-2-methvl-6-r4-(quinolin-2-vlmethoxv)-butoxvl-ben acid 

'H NMR (300 MHz, CD 3 OD) 8 8J2 (d ? IH^ 8.00 (d, IH), 7.90 (d, IH), 7.75-7.58 (m, 3H), 7.41-7.33 (m, 

5H), 6.45 (s, 2H), 5.05 (s, 2H), 4.77 2H), 4.02 (t. 2H), 4.69 (t, 2H), 2.28 (s, 3H), ; 1 .95-1 .85 {ml 4H). 

MS (ESI) 473 (M+H)~. Prepared from ethyl I 4.benzyloxy-2-methyl-6-t4-(quinolin-2-ylmethoxy). 

25 butoxy]-benzoale. . , ^ . ( 

.vr^v • EXAMPLE 49 

3-{2-Phenvl-oxazol-4-vlmethoxvlhproDah-l-ol 

13-Propanediol (3.6 mL, 50 mmol) is dissolved in 10% DMPU in THF and cooled to 0 °C Sodium 
hydride is added portionwi>c (60%, 400 mg, 10 mmol). The contents are stirred for 1 0 min.at 0 °C, 

30 wanted to r.t and stirred for another 1 0 min. 4-Chlorornethyl-l-phenyl-oxazole (2.0 g, 1 0 mmol, 
EXAMPLE 21 ) is added, and the contents heated to 60 °C for 4 days. The reaction is cobled to rlt, 
poured into water (200 mL) and extracted with ethyl acetate (2 x 200 mL). The organic fractions were 
pooled and washed with brine (2 x 200 mL), dried over MgS0 4 , filtered and reduced under Vacuum to an 
oil. The crude material was purified by flash chromatography (silica, 2% methanol in dichtordmethane) 

35 to give the title compound.' MS (ESI) 234 (M+H)" 

/ . \ EXAMPLE 50 . 
Isobutvl 2-mcthvl-6-f3-(2M>henvl-oxazo1^^ : ' [ ' 
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3^2-Phenyl-oxazol-4-ylmethoxy)-propan-l-ol (1 26 * 5.4 mmol) is dissolved in 10% DMPU in THF (20 
mL) and cooled to 0 °C. Sodium hydride (60%, 237 mg. 5.9 mmol) is added portionvvise. The contents 
are stirred for 10 min.at 0 °C, warmed to r.t. and stirred for another 10 min. isobutyl 2-bromomethyl-6- 
methyl-benzoate (2.69 g, 5.4 mmol, EXAMPLE 2b) is added, allowed to come to r.t and stirred overnight 
The reaction is poured into water (200 mL) and extracted with ethyl acetate (2 x 200 mL). The organic 
fractions were pooled and washed with brine (2 x 200 mL), dried over MgSOg, filtered and reduced under 
vacuum to an oil. The crude material was purified by flash chromatography (silica, 15 - 20% ethyl 
acetate in hexane) to give the title compound ( 1 .06 g). MS (ESI) 438 (M+H)~. 
The following compound is prepared using essentially the same procedure used in the previous 
EXAMPLES, except using the cited ester in place of methyl 2-methyl-6-[3-(quinolin-2-ylmethoxy)- 
propoxymethyl]-benzoate. > 

EXAMPLE 51 

2-Methvl'6-r3-(2-phenvUoxazol-4>vlmethoxvVpropoxvmethvll-benzoic acid 

■H NMR (300 MHz. CDCI3) 5 8.07-8.04 (m, 2H). 7.71 (s, I H), 7.48-7.46 (m, 3H), 724-7.14 (m, 2H), 

4*71 (s, 2H), 4.70 (s, 2H), 3.77 (t, 2H). 3.72 (t, 2HX 2.48 (s, 3H), 1 .88 (qujnt, 2H). MS(ESI)382 

(M+H)\ Prepared from isobutyl 2-methyl-6-[3-(2-phenyl-oxa2ol-4-ylmewoxyVpropoxymethyl]- 

benzoate. 

EXAN1PLE52 ~L?—;-r- m ; 

4-Chloromethv1-2-phenvl-oxazole 

Benzamide (1.21g, 10 mmol) is mixed with U-dichloroacctone (L26g, 10 mmol) and the mixture heated 
to 130 °C and stirred at this temperature for 1 h. The resulting mixture is then cooled, di,uted with eth y l 
acetate, washed with K 2 CO* solution (sat.), then brine, dried over MgSOj and concentrated to $ive the 
title compound as a solid, which is used without further purification. MS (ESI) 194 (M+H, CI pattern)*. 

EXAMPLE 53 

2-Cvanomcthoxv-3-methvlbcnzaldchvdc 

A mixture of 2-hydroxy-3-methylbenzaldehyde (10.2 g, 75.0 mmoles, Xldrich), bromoacetonitriie (5.70 

mL, 82 5 mmoles), and potassium carbonate ( 11 .4 g, 82 J mmoles) in DMF (150 mL) is heated to 55°C 

for 3 hours, cooled, then diluted with ether. The mixture is washed with distilled water, saturated NaCI 
solution, then the organic layer dried oyer MgSOi and concentrated to give the title compound as a yellow 
solid. 'H NMR (300 MHz, CDC1,): 5 10.20 (s, 1H). 7.70 (d, 1H), 7.53 (d, 1H), 7.2? (m, 1H), 4.81 (s, 
2H), 2.42 (s,3H). 

EXAMPLE 54 
(2-Hvdroxvmethvl-6-methvl-phenoxvVacetonitrile 

A 2M trigiyme .solution of sodium borohyd ride (16.0 mL, 32.1 mmoles) is slowly added, to ^ cooled (- 
78°C) solution of 2-cyanqmethoxy-3-methylbenzaldehyde ( 1 1 .25 g, 64.2 mmoles) in THF (1 80 mL). 
After stirring for one hour, the reaction is warmed to 0°C for two hours, then quenched with 2N HCI 
(16.8 mL) and diluted with ether. The organic layer is isolated and washed with twice with distilled water 
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and brine, then dried over MgSCXj. The organic solution is concentrated to give the title compound as a 
yellow oil. 

EXAMPLE 55 
(2-Eiromomethvl-6-methvl»phenoxvVacetonitriie 

5 Triphenylphosphine ( 1 52g, 57.8 mmoles) is added to (2-Hydroxymethyl-6-methy1-phenoxy)-acetonitrile 

(9 Jg, 52.5 mmoles) in THF ( 1 75 mL). The mixture is stirred until homogeneous and cooled to OT, 

followed by addition, in three portions, of ^bromosuccinimide (103g, 57.8 mmoles). After 90 minutes 

the reaction is concentrated and the residue purified by column chromatography (silica, 5:1 hex: EtOAc) 

to yield the title compound as a pale yellow crystalline solid. MS (El) 239, 24 1 (M)\ Br pattern. 

10 ' EXAMPLE 56 

(4>Chloro>2.6-dimethvl-phenoxvVacetonitrile ' 

4-Chloro-2,6-dimethylphenol (5.0 g, 32 mmol), bromoacetonitrile(2.2 mL, 32 mmol) and potassium 

carbonate (6.6 g, 48 mmol) are combined with acetone (50 mL) and heated at reflux for 18 h. The 

reaction is filtered, concentrated and the residue partitioned between dbhioromcihanc and water. The 

1 5 organic phase is washed with IN HC1 and water and is then dried over magnesium sulfate, concentrated 

and purified by column chromatography (silica. 1 0% ethyl acetate in hexanes) to provide the title 

compound. MS (El) 195 (M)~, CI pattern. 

EXAMPLE 57 

(2>Bromomethvl«4>chlorcK6-methvl-phenoxvVacetonitrile 
20 (4-Chloro-2,6-dimewyi-phenoxy)-acetonitrile (700 mg, 3.6 mmol), N-bromosuc^cinimide (510 nig, 2.9 
mmol) an<i benzoy l peroxide (72 mg, 0.29 mmbi) are heated at reflux in carbon tetrachloride (10 mL) for 
16 h. The reaction is cooled, filtered and the filtrate is concentrated and purified by column 
chromatograpy (silica, 5% ethyl acetate in hexanes) to provide the title compound. MS (EI) 273 , 
275(Mr, Br pattern. 

25 " EXAMPLE 58 { 

Methyl 6-methoxvsalicvlate ~ v ' 

A mixture of 6-mcthoxysalicyIic acid (10.0 g, 59.5 mmol) in methanol (40 mL) and sulfuric acid (2 mL) 

is heated at reflux 48 h: Although some acid remains the reaction is concentrated to remove the methanol 

and partitioned between ethyl acetate and saturated sodium carbonate solution. The organic phase is 

30 separated and washed with sodium carbonate until no acid remains by TLC analysis. The organic' phase 

is dried and concentrated to provide the title compound as a low melting solid. 

EXAMPLE 59 ~ 
Ethyl 4-bcnzvloxv-2-h vdroxv-6-methvl-bcnzoatc j 

To a solution of ethyl-2,4-dihydroxy-6-methyl benzoate (4.22 g, 22 mmol) in acetone (80 mL) is added 
35 potassium carbonate (3.0 g, 22 mmol) and benzyl bromide (2.6 mU 22 mmol) and this mixture is heated 
under reflux overnight/ The cooled reaction is diluted with ethyl acetate (1 00 mL) and water (100 mL) 
and the organic layer washed with water (2 x 80 mL) and brine (2 x 80 mL). The organic layer is dried 
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over magnesium sulfate and the solvent removed to provide the title compound without further 
purification. MS (El) 286 (M)\ 

Solid phase synthesis of the compounds of the invention: 
5 The following is an example of the solid phase synthesis of compounds of the invention 



Experimental Procedures: 
1. Acid Loading : 

#>Ov„ _L ~<r~0-\ 




o 

0- 



10 pyr.DMF 

A three neck iL - wn<l &ttom flask is charged with 4-bromoDutyric acid (23 3Z g, 140 ' mmoles) and 
DMF(Yi L)~ i^'react^'fb^'is fined witK ui tiverfiead After stirring for 10 min inorderto 

dissoive^e adoVthe i^dicniorobe^ mL, i27 mmoles) and the pyridine (10.3 niU 129 

rambles) areW^ IviiaroKANs [1456, 15 mg of Wang resin (1.7 

1 5 mmolc/g Ibading per mic^ are then added to the 

reaction flasks. Tne reaction is allowed to stir for 18 hours. At the end of this period, the reaction 
mixture is drained from the flask. DMF (1 .5 L) is added to the reaction flask. The flask is allowed to stir 
- for approximately 1 5 minutes and the solvent is drained. The MicroKANs are washed, stirred for 20 
minutes and drained repeatedly in the following washing sequence: DMF (2 x 6 L), THF (3 x 6 L), 

20 dichlororaethane (3 x 6 L) and ether (2 x 6 L). After the final washing, the MicroKANs are dried by 
blowing a stream of nitrogen through the flask with intermittent agitation. After sufficient drying, the 
MicroKANs are sorted for the next reaction. 
2. Phenol Displacement : 
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Nail. K! 
DMF 



II 

A three neck 3L round bottom flask is charged with 4-hydroxybenzaJdehyde (17.1 g. 140 mrnoles) and 
DMF (1.5 L). The reaction flask is fitted with an overhead stirrer and immersed in an ice-water bath. 
After approximately 1 5 minutes sodium hydride (60 % dispersion in oil, 6.48 g, I SO mrnoles) is carefully 
5 added. After approximately 30 minutes, the ice-water bath Is removed and the reaction allowed to stir at 
ambient temperature for I hour. At the end of this time, the MicroKANs [1274, 25.5 
micromoles/microKAN, 32.5 mrnoles] and potassium iodide (1.0 g) are added to the reaction mixture. 
The reaction flask is immersed in an oil bath, which is heated to 60°C After 14 hours, the reaction flask 
is removed from the oil bath and allowed to cool to ambient temperature. The reaction solvent is 

1 0 removed. DMF ( 1 .2 L) is added to the reaction flask. The flask is allowed to stir for approximately 1 5 
minutes and the solvent is drained. DMF : water (1 : 1, 1 .2 L) is added to the reaction flask. The flask is 
allowed to stir for approximately 15 minutes and the solvent is drained. This sequence is repeated at least 
r three times or until the effluent from the washing is clear. Then the reaction flask is are washed 
repeatedly in the following sequence: THFv(2 x 4 L), dichloromethane (1 x 4 L) then methanol (1x4 L), 

1 5 dichloromethane ( 1 x 4 L) then methanol ( I x 4 L) ? dichloromethane ( 1 x 4 L) then methanol (1x4 L), 
dichloromethane (1 x 4 L) and ether (1x4 L). After the final washing, the MicroKANs are dried by 
blowing a stream of nitrogen through the flask with intermittent agitation. After sufficient drying, the 
MicroKANs are sorted for the next reaction. 



3. Reductive Amination: 



H 

H-N 



(CH^CH 
NtCOOBH, 
DMF 



A three neck 2 L round bottom flask is charged with the MicroKANs [784, 25.5 micromoles/microKAN, 
20.0 mrnoles], trimethylorthoformate (850 mL) and 3-phenyI-Upropylamine (22.99g, 170 mrnoles). The 
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reaction flask is fitted With an overhead stirrer. After 2 hours, sodium cyanoborohydride (2137 g, 340 
mmoles) is added. After approximately 10 minutes, acetic acid (17.0 mL. 297 mmoles) is added. After 
stirring for an additional hour, the reaction flask is drained. Methanol (800 mL) is added to the flask. 
After stirring for approximately 1 0 minutes, the flask is drained. The MicroKANs are washed in the 

5 following sequence: DMF (3 x 4 L), dichloromethane ( I x 4 L) then methanol (I x4 L), dichloromethane 
(I x 4 L) then methanol (1x4 L), dichloromethane ( 1 x 4 L) then methanol (I x4 L), dichloromethane 
(I x 4 L) and ether (1x4 L). After the final washing the microKANS are dried by blowing a stream of 
nitrogen through the flask with intermittent agitation. After sufficient drying, the MicroKANs are sorted 
for the next reaction. 

10 4. Acylation : 

°" DltA.DMAP ^ ^— ^ 0-\ 

-o "A ^\_o 




A three neck 2 L round bottom flask is charged with the MicroKANs [784, 15 mg of resin (1.7 mmole/g 
loading) per MicroKAN, 25.5 micromples/mic ro KAN, 20.Q mmoles). ^ dichloromethane (800 mL). 
The reaction flask is fitted with an overhead stirrer. N,N-dUsopropylethy lamine (20.9 mU 120 mmoles) 

15 and 4-N,N^imethylaminopyridine (195 mg, 1.6 mmoles) are added. After approximateiy^ the 
acetyl chloride (6.3 g, 80.0 mmoles) is added. The reaction mixture is allowed to stir for 61 hours, after 
which the reaction flask is drained. Dichloromethane (800 mL) is added to the reaction flask. After 
stirring for approximately 10 minutes, the flask is drained. This is repeated, ^e MicroKANs from ail of 
the acylation reactions are randomly combined into two separate large flasks and washed repeatedly in the 

20 following sequence: dichloromethane (1 x^4 L). THF (2 x4 L), dichloromethane (I x 4 L) then methanol 
(1x4 L), dichloromethane (1 x 4 L) then methanol (1x 4 LX dichioromethane (1 x 4 L) then methanol ( 1 
x 4 L), dichloromethane (1 x 4 L) and ether ( 1 x 4 L). 
5. Cleavage: 

The MicroKAN is sorted into individual wells of I ROW AccuC leave ?6 .cleavage statiqns. The well is 
25 charged with dichloromethane (600 mL) and then with a TFA: dichloromethane mixture (1:1, 600 mL). 
After agitating for approximately forty minutes, the reaction well is drained into 2 mL microtubes in an 
96-wcll format. The reaction well is again charged with dichloromethane (600 mL). After manual 
agitation, this too is drained into the 2 mL microtubes in an 96-well format. The cleavage cocktail is 
removed in vacuo using a Savant Speedvac. The concentrated products from the cleavage mother plates 
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are reconstituted with THF and transferred into two daughter plates utilizing a Packard MultiPrabe liquid 
handler. The daughter plates are concentrated in vacuo utilizing a Genie Vac. 

Analytical: MS: m/z 370.2 (M+H*). 

Experimental Procedures: 

b 



1. Acid Loading: 



o-H 




pyr- DMF ,J 

A three neck 3L round bottom flask is charged with 44>romobutyric acid (23J38 g, 140 mmoies) and 
DMF (l i L). The reaction flask is fitted with ah ^ for 1° mm » order to 

dissolve thewii't^ (19.0 mL, 127 mmoies) and the pyridine (10.3 mL, 

1 29 mrooles) are addled in turn/ After stirring for 2.5 hours, the MicroKANs [1456, 15 mg of V/ang resin 
15 (1.7 mmole/g loading per microKAN), 25.5 rriicrornoles/microlCAN, 37.1 mmoies] are then added to the 
reaction flask. The reaction is allowed to stir for lYhourl At the end of this period the reaction mixture 
is drained from the flasic. DMF ( 1 .5 L) Is added to the reaction flask. The flask is allowed to stir for 
approximately 15 minutes! arid then the solvent is drained. The MicroKANs are washed, stirred for 20 
minutes and drained repeatedly in the following sequence: DMF (2x6 L), THF (3x6 L), 
20 dichloromethane (3 x 6 L) and ether (2x6 L). After tl> final washing the MicroKANs are dried by 
blowing a stream of nitrogen through the flask with intermittent agitation. After sufficient drying, the 
MicroKANs are sorted for the next reaction. 
2. Phenol Displacement: 
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o-n 



o 

b 



_ Br N»tt. KI 
6< DMF 




A three neck 3L round bottom flask is charged with 3-hydroxybenzaldehyde (17.1 g, 140 mmoles) and 
DMF (1.5 L). The reaction flask is fitted with an overhead stirrer and immersed in an ice-water bath. 
After approximately 15 minutes sodium hydride (60 % dispersion in oil, 6.48 g. 180 mmoles) is carefully 
added. After approximately 30 minutes, the ice-water bath is removed and the reaction allowed to stir at 
ambient temperature for 1 hour. At the end of this time, the MicroKANs [1274, 25 J 
micromoles/microKAR 32.5 mmoles] and potassium iodide ( 1.0 g) are added to the reaction mixture. 
The reaction flask is immersed into an oil bath which is heated to 60°C. After 14 hours, the reaction flask 
is removed from the oilbath and allowed to cool to ambient temperature. The reaction solvent is 
removed; DMF (1.2 L) is added to the reaction flask. The flask is allowed to stir for approximately 15 
minutes and the solvent is drained. DMF : water (1:1. M L) is added to the reaction flask. The flask is 
allowed to stir for approximately 1 5 minutes, and then the solvent is drained. This sequence is repeated at 
least three times or until the effluent from the washing is clear. The reaction flasks are washed repeatedly 
in Ae ! foU^ing'8eqi^ee:'THF-(2 x 4-LX dfchloroniethane (1 x4L)then methanol (1 x4LX 
15 dichioromethane ( 1 x 4 L) then methanol (I x 4 L). dichloromethane (1 x 4 L) then methanol (1x4 L), 
dichloromethane (1 x 4 L) and ether ( 1 x 4 L). After the final washing, the MicroKANs are dried by 
blowing a stream of nitrogen through the flask with intermittent agitation. After sufficient drying, the 
MicroKANs are sorted for the next reaction. 
3. Reductive Amination: 




y=t H DMF ........ N 



A three neck 2 L round bottom flask is charged with the MicroKANs [784, 25.5 micrornoles/microKAN, 
20.0 mmoles], trimethylorthoforniate (850 mL) and 4-phenyl- l-butyiamine (25.37 g, 1 70 mmoles). The 
reaction flask is fitted with an overhead stirrer. After 2 hours, sodium cyanoborohydride (21.37 g, 340 
25 mmoles) is added. After approximately 1 0 minutes, acetic acid ( 1 7.6 ml, 297 mmoles) is added: After 
stirring for an additional hour, the reaction flask is drained. Methanol (800 mL) is added to the flask. 
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After stirring for approximately 10 minutes, the flask is drained. The MicroKANs following sequence: 
DMF (3x4 L). dichloromethane (1 x 4 L) then methanol (1x4 L), dichloromethane (I x 4 L) then 
methanol (I x 4 L), dichloromethane ( I x 4 L) then methanol (I x 4 L), dichloromethane ( I x 4 L) and 
ether ( I x 4 L). After the final washing the microKANS are dried by blowing a stream of nitrogen 
5 through the flask with intermittent agitation. After sufficient drying, the MicroKANs are sorted for the 
next reaction. 
4. Acylation: 




1 0 A three neck 2 L round bottom flask is charged with the MicroKANs [784, 25.5 micromoles/microKAN, 
20.0 mmoles], and dichloromethane (800 mL). The reaction flask is fitted with an overhead stirrer. N,N- 
diisopropylethylamine (20.9 mL, 120 mmotes) is added. After^approximately 15 minutes, the phenyl 
isocyanatc (9.5 g, 80.0mmoles) is added. The reaction mixture is allowed to stir for 61 hours, after which 
the reaction flask is drained. Dichloromethane (800 mL) is added to the reaction flask. After stirring for 

15 approximately 10 minutes, the flask is drained. This is repeated. TTie MicroKANs from all of the . „ 
acylation reactions are randomly combined into two separate large flasks and washed repeatedly in the 
following sequence: dichloromethane (1 x 4 L). THF (2 x 4 L), dichloromethane (I x 4 L) then methanol 
( I x 4 L), dichloromethane ( I x 4 L) then methanol (I x 4 L). dichloromethane (I x 4 L) then methanol 
( 1 x 4 L), dichloromethane (I x 4 L) and ether ( I x 4 L). 

20 5. Cleavage: 

The MicroKAN is sorted into individual wells of IRORI AccuCleave 96 cleavage stations. The well is 
charged with dichloromethane (600 mL) and then with a TFA: dichloromethane mixture (1:1, 600 mL). 
After agitating for approximately forty minutes, the reaction well is drained into a 2 mL microtube in an 
96-well format. The reaction well is again charged with dichloromethane (600 mL). After manual 
25 agitation, this too is drained into the 2 mL microtube in an 96-well format. The cleavage cocktail is 
removed in vacuo using a Savant Speedvac. The concentrated product from the cleavage mother plates is 
reconstituted with THF and transferred into two daughter plates utilizing a Packard MultiProbe liquid 
handler. The daughter plate :is concentrated in vacuo utilizing a Genie Vac. 

30 Analytical: MS: m/z 461.3 (M+rT). 
Experimental Procedures: 
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1. Acid Loading: 




pyr.D.MF 

5 A three neck 3L round bottom flask is charged with 4-bromobutyric acid (23 38 g, 140 mmoles) and 
DMF ( 1 .5 L). The reaction flask is Fined with an overhead stirrer. After stirring for 1 0 min in order to 
dissolve the acid, the 2,6-dichlorobenzoyl chloride (19.0 mU 127 mmoles) and the pyridine ( 1 0.3 mU 
129 mmoles) are added in turn. After stirring for 2.5 hours, the MicroKANs [1456, 1 5 mg of Wang resin 
( 1 .7 mmole/g loading per microKAN), 25.5 micromoles/microKAN, 37. 1 mmoles] are then added to the 
1 0 reaction flasks. The reaction is allowed to stir for 1 8 hours. At the end of this period, the reaction 

mixture is drained from the flask. DMF ( 1 .5 L) is added to the reaction flask. The flask is allowed to stir 
for approximately 1 5 minutes, and then the solvent is drained. The MicroKANs are washed, stirred for 20 
minutes and drained repeatedly in the following sequence: DMF (2x6 L), THF (3x6 L), 
dichloromethane (3 x 6 L) and ether (2 x 6 L). After the final washing, the MicroKANs are dried by 

15 blowing a stream of nitrogen through the flask with intermittent agitation. After sufficient drying the 
MicroKANs are sorted for the next reaction. 



2. Phenol Displacement : 



H3 



O-H 



.r- NiH.KJ 
DMF 



A three neck 3L round bottom flask is charged with 3-hydroxybenzaldehyde (17.1 g. 140 mmoies) and 
DMF (1.5 L). The reaction flask is fitted with an overhead stirrer and immersed in an ice-water bath. 
After approximately 1 5 minutes, sodium hydride (60 % dispersion in oil, 6.48 g, 1 80 mmoles) is carefully 
added. After approximately 30 minutes, the ice-water bath is removed and the reaction allowed to stir at 
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ambient temperature for I hour. At the end of this time, the MicroKANs [1274, 15 mg of resin (L7 
mmole/g loading) per MicroKAN, 25.5 micromoles/microKAN, 32.5 mmoles] and potassium iodide (1.0 
g) are added to the reaction mixture. The reaction flask is immersed in an oil bath, which is heated to 
60°C. After 14 hours, the reaction flask is removed from the oil bath and allowed to cool to ambient 

5 temperature. The reaction solvent is removed. DMF (1.2 L) is added to the reaction flask, the flask is 
allowed to stir for approximately 1 5 minutes and the solvent is drained. DMF : water (1:1, 1.2 L) is 
added to the reaction flask. The flask is allowed to stir for approximately 1 5 minutes, and then the 
solvent is drained. This sequence is repeated at least three times or until the effluent from the washing is 
clear, the reaction flasks arc washed repeatedly in the following sequence: THF (2x4 L), 

1 0 dichloromethane (I x 4 L) then methanol (1x4 L), dichloromethane ( 1 x 4 L) then methanol (1x4 L), 
dichloromethane (1 x 4 L) then methanol (1x4 L), dichloromethane (I x 4 L) and ether (1x4 L). After 
the final washing, the MicroKANs are dried by blowing a stream of nitrogen through the flask with 
intermittent agitation. After sufficient drying, the MicroKANs are sorted for the next reaction. 
3. Reductive Amination: - •• 



15 



O (ClI^CH 
H DMF 




A three neck 2 L round bottom flask is charged with the MicroKANs [784, 1 5 mg of resin (1 .7 mmole/g 
loading) per MicroKAN, 25.5 micromoles/microKAN, 20.0 mmoles], trimethylorthoformate (850 mL) 
and 4-phenyM-butylamine (25.37 g, 170 mmoles). The reaction flask is fitted with an overhead stirrer. 
After 2 hours, sodium cyanoborohydride (21.37 g, 340 mmoles) is added. After approximately 10 

20 minutes, acetic acid (17.0 mL, 297 mmoles) is added. After stirring for an additional hour, the reaction 
flask is drained. Methanol (800 mL) is added to the flask. After stirring for approximately 10 minutes, 
the flask is drained. The MicroKANs are washed in the following sequence: DMF (3 x 4 L), 
dichloromethane (1 x 4 L) then methanol (1x4 L), dichloromethane (1 x 4 L) then methanol (1x4 L), 
dichloromethane ( I x 4 L) then methanol (1x4 L). dichloromethane ( I x 4 L) and ether ( 1 x 4 L). After 

25 the final washing, the microKANS are dried by blowing a stream of nitrogen through the flask with 
intermittent agitation. After sufficient drying, the MicroKANs are sorted for the next reaction. 
4. Acylations: 
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A three neck 2 L round bottom flask is charged with the MicroKANs [784, IS mg of resin (1.7 mmole/g 
loading) per MicroKAN, 25.5 micromoles/microKAN. 20.0 mmoles), and dichloromethane (800 mL). 
The reaction flask is fined with an overhead stirrer. ,N,N-diisopropylethylamine (20.9 .mL, 1 20 mmoles) 
and 4-N.N-dimethylaminopyridine (195 mg. 1.6 mmoles) are added. After approximately 15 minutes, the 
acetyl chloride [63 g. 80.0 mmoles) is added. The reaction is allowed to stir for 61 hours, and then the 
reaction flask is drained. Dichloromethane (800 mL) is added to the reaction flask. After stirring for 
approximately 10 minutes, the flask is drained. This is repeated. The MicroKANs from all of the 
acylation reactions are randomly combined into two separate large flasks and xvashed repeatedly in the 
following sequence: dichloromethane (1 x 4 L), THF (2.x 4 L). dichloromethane (1 x 4 L) then methanol 
(t x4 L). dichloromethane (I x 4 L) then methanol (I x 4 L), dichloromethane (1 x 4 L) then methanol (I 
x 4 L), dichloromethane (1 x 4 L) and ether ( 1 x 4 L). 
5. Cleavage: 

The MicroKANs are sorted into individual wells of IRQRl AccuCleave 96 cleavage stations. The well is 
charged with dichloromethane (600 mL) and then with a TFA: dichloromethane mixture (1:1, 600 mL). 
After agitating for approximately forty minutes, the reaction well is drained into 2 mL microtubes in an 
96-well format The reaction well is again charged with dichloromethane (600 mL). After manual 
agitation, this too is drained into the 2 mL microtubes in an 96-well format. The cleavage cocktail is 
removed in vacuo using a Savant Speedvac. The concentrated products from the cleavage mother plates 
are reconstituted with THF and transferred into two daughter plates utilizing a Packard MultiProbe liquid 
handler. The daughter plates are concentrated in vacuo utilizing a GenieVac. 



Analytical: MS: m/z 384.2 (M+H"). 



o 



Experimental Procedures: 
1. Acid Loading: 
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a 

pyr*. D.MF 



A three neck 3L round bottom flask is charged with 4-bromobutyric acid (23 J 8 g t 140 rnmoles) and 
DMF (1.5 L). The reaction flask is fitted with an overhead stirrer. After stirring for 10 min in order to 
dissolve the acid, the 2,6-dichlorobenzoyl chloride (19.0 mL 127 rnmoles) and the pyridine (10.3 raL, 
5 129 mmoles) are added in turn! After stirring for 2.5 hours, the MicroKANs [1456, 15 rng of Wang resin 
(1.7 mmole/g loading per microKAN), 25.5 microrholes/microKAN, 37.1 mmoles] are then added to the 
reaction flasks. The reaction is allowed to stir for 1 8 hours. At the end of this period, the reaction 
mixture is drained from the flask. DMF (1.5 L) is added to the reaction flask. The flask is allowed to stir 
for approximately 1 5 minutes and ihe solvent is drained. The MicroKANs are washed, stirred for 20 
1 0 minutes and drained repeatedly in the following sequence: DMF (2x6 L), THF (3 x 6 L), 

dichlorbmethane (3 x 6 L) and ether (2 x 6 L). After the Final washing, the MicroKANs are dried by 
blowing a stream of nitrogen through the flask whh intermittent agitation. After sufficient drying, the 
MicroKANs are sorted for the next reaction. 
2. Phenol Displacement: 



15 




A three neck 3L round bottom flask is charged with 4-hydroxybenzaldehyde ( 1 7. 1 g, 140 mmoles) and 
DMF (1.5 L). The reaction flask is Fined with an overhead stirrer and immersed in an ice-water bath. 
After approximately 1 5 minutes, sodium hydride (60 % dispersion in oil, 6.48 g, 180 mmoles) is carefully 
added. After approximately 30 minutes, the ice-water bath is removed and the reaction allowed to stir at 



20 ambient temperature for 1 hour. At the end of this time, the MicroKANs [1274, 15 mg of resin (1 .7 

mmole/g loading) per MicroKAN, 25.5 micromoles/microKAN, 32.5 mmoles] and potassium iodide (1.0 
g) are added to the reaction mixture. The reaction flask is immersed in an oil bath, which is heated to 
60°C. After 14 hours, the reaction flask is removed from the oil bath and allowed to cool to ambient 
temperature. The reaction solvent is removed. DMF (1.2 L) is added to the reaction flask. The flask is 

25 allowed to stir for approximately 15 minutes, and the solvent is then drained. DMF : water (1:1, 12 L) is 
added to the reaction flask. The flask is allowed to stir for approximately 15 minutes, and the solvent is 
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then drained. This sequence is repeated at least three times or until the effluent from the washing is clear. 
Then the reaction flasks are washed repeatedly in the following sequence: THF (2 x 4 L) f 
dichloromethane ( 1 x 4 L) then methanol (1x4 L), dich loromethane ( I x 4 L), then methanol (1x4 L), 
dichloromethane (1x4 L), then methanol (1x4 L), dichloromethane (I x 4 L) and ether ( 1 x 4 L). After 
the final washing, the Micro KANs are dried by blowing a stream of nitrogen through the flask with 
intermittent agitation: After sufficient drying, the MicroKANs are sorted for the next reaction. 
3. Reductive Aminatton : 

H 

M-N 



°. (CH.OhCll >-0 




(CH,o)iai 

DMF 



A three neck 2 L round bottom flask is charged with the MicroKANs [784, 25.5 micromples/microKAN, 
10 20.0 mmoles], trimethylorthoformate (850 mL) and 3-phenyl- 1 -propylamine (2?.99g, 170 mmoles), The 
reaction flask is fined with an overhead stirrer. After 2 hours, sodium cyanoborohydride (21 37 g, 340 
mmoles) is added. After approximately 10 minutes, acetic acid (17.0 mL, 297 mmoles) is added. After 
stirring for an additional hour, the reaction flask is drained. Methanol (800 mL) is added to the flask. 
After stirring for approximately 10 minutes, the flask « drained. The MicroKANs are washed in the 
1 5 following sequence: DMF (3x4 L), dichloromethane ( 1 x 4 L) then methanol (1x4 L), dichloromethane 
(1 x4L)then methanol(t x 4 L), dichloromethane (1 x 4 L) then methanol(l x4 L), dichloromethane 
( 1 x 4 L) and ether ( 1 x 4 L). After the final washing, the M icroKANS are dried by blowing a stream of 
nitrogen through the flask with intermittent agitation. After sufficient drying, the MicroKANs are sorted 
for the next reaction. 
20 4. Acvlation: 

r°O^ 0 s i — ^ r°^° 

* — V DICA.DMAF 



A three neck 2 L round bottom flask is charged with the MicroKANs [784, 25.5 micromoles/microKAN, 
20.0 mmoles], and dichloromethane (800 mL). The reaction flask is fitted with an overhead stirrer. N.N- 
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diisopropylethylamine (20.9 mL, 120 mmoles) and 4-N.N-dimethylaminopyridine (195 mg. 1.6 mmoles) 
are added. After approximately 15 minutes, the methyl 4-chloro-4-oxobutyrate (12.0 g, 80.0 mmoles) is 
added. The reaction is allowed to stir for 61 hours, after which the reaction flask is drained. 
Dichloromethane (800 mL) is added to the reaction flask. After stirring for approximately. !0 minutes, the 
flask is drained- This is repeated. The MicroKANs from all of the acylation reactions are randomly 
combined into two separate large flasks and washed repeatedly in the following sequence: 
dichloromethane (1x4 L), THF (2 x 4 L), dichloromethane (1x4 L) then methanol (1 x 4 L), 
dichloromethane (1 x 4 L) then methanol (1x4 L), dichloromethane (I x 4 L) then methanol (1x4 L), 
dichloromethane (I x 4 L) and ether ( 1 x 4 L). 
5. Cleavage: 

The MicroKANs are sorted into an individual well of 1 ROW AccuCleave 96 cleavage station. The well is ( 

charged with dichloromethane (600 mL) and then with a TFA: dichloromethane mixture (1 : 1, 600 mL). 

After agitating for approximately forty minutes, the reaction well is drained into 2 mL microtubes in an 

96-well format. The reaction well is again charged with dichloromethane (600 mL). After manual 

agitation, this too is drained into the 2 mL microtubes in an 96-well format. The cleavage cocktail is 

removed in vacuo using a Savant Speedvac. The concentrated products from the cleavage mother plates 

are reconstituted with THF and transferred into two daughter plates utilizing a Packard MultiProbe liquid 

handler. The daughter plates are concentrated in vacuo utilizing a GenieVac. 

Analytical: MS: m/z 4422 (M+H*); 

The methods described above are used to prepare the following compounds of this invention. 
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100-102'C 



39 '*""o^? 




, T , n 245°C(dec) 
113-114'C r " 





137-138'C %'-=k^^°>^^ 0 >^X^0 



* 



72-73'C ^y^.*^ 132-133-C - 



... J' 



125-127°C 



o 

41-45'C j^°^XX^ 218-219-C 




o 
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93-95*C o <^k*^^°v^^°v*j0C^ 



49-50°C 




121-123X ^<Ji a X^y 



93-95'C ^J^yo^XX^ 



74-7TC 



I38'C 




ioo-i ore . JTT 



105-107°C 



112-116*C 



90-93*C o. 




103-105'C 




9S-97-C 



xra 



109-11TC 




123-126 - C 





eye 
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N v H 



137-1 40V ^ 

— 9 4 .9 5 o C r ^°^ H <^ 



95-96'C 



102-103°C 



ofl; CHN calc 

C23H29N03: [Y) 
/s^o^v C75.17. H7.95. f^°^^H^^ 

T J N3.81; found v^ 0 ^^^^^ 1 

T C75.02. H8.03. 2 

102-1 04*C O^o^s^-y^s fY^l 

l^i^J 75-7S*C jQ^^A^ 

» 



81 -82*C 




90-91°C \ ^ 

60-62*0 A^v - M 




O 



oil; CHN calc 
C22H21N303 ♦ 

H20: C70.O0, 
H5.61.N11.13: 

found C70.06. 

H5.84, N11.08 



90-91 X 

^1 ■ 



K 



'^V^ 1 98-100-C ^JL^'^^OQG 




114-115'C 
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262*C (dec) f*l\' 



168-170 # C 



V 



91-92-C 



xx, 



175-1 src 




55-59°C 



o3; CHN calc 
C23H25N04 * 
0.75H2O: C70.30. V~Y 0> TfV 
H6.80, N3.56; found 0 *K^ 
C70.09, H6.68. 
N3.55 



oil: CHN calc 
C22H23N50 
C67.50 
N17.89; found 
C67.69. H6.08. 
N17.85 




52 




oil; CHN cafe 
C24H27N50 
0.5H2O: 
HB 

found C70.10. 
H7.00.N17.12 



87N17 06^^ H6.27.N18.53; ^ 

found C70.00. 
H5.41.N1870 



oil; CHN calc 
C21H21N502: 
C63 
N17. 

C63.65, H6.41, V* 
N17.16 



IMZ1N5U2: e 

.24. H5.96. i ry 

7.56; found 



95-97*C 




oil; CHN catc 
C23H25N502 ♦ 

H20: C65.54, 
H6.64.N16.62: 

found C65.32. 

H6.72.N16.43 



106-1KTC 




133~134*C 




135-13B'* 



H 

o 



95-99'C 



102-104'C 



•XT" 



■,i - 
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59-61'C 



o 

OH 



Oil; CHN C22H23N04 
+ 1.6H20, calc. 
C67.02. H6.70, N3.55; 
found C67. 



04,' HB.1l! ^V B JOU^ 



104-108-C CX t 



dec 



N 



oil; CHN C28H24Q3 
calc CB2.33 
found C82.59, 



.H5.97 UJ ^ o 



129-132*C 



i B ^jO 250-25rC 



ex. 



220-230'C 
dec 



Oil: CHN C29H34N202 
♦ 1.0H2O. calc. 
C75.62. H7.6B. N6.08; 
found C7S.00, H7.6B. 

N6.21 



131-133*C 



OH; CHN C29H34N202. 
calc C78.74. H7.71. 
N3.06; found C78.44, 
H7.77, N2.B5 



60-65'C 



o^oh 159'Cdec 




79-80*C 




99-1 OO'C 
dec 



~~0 
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110- 
113'C 



. .172- 
176'C 



77-79'C 



228- 
230'C 




Oil; CHN 
C34H37N03 + 
1.25H20, calc. 
C77.02, H7.51, 
N2.64; found 
C77.3, H7.5.N2.6 




180-1B6°C 



a 




• CH. 



1 • '-^OH 



170-173X 




146-148 6 C 




84-B5*C 




142-143'C 



- . . oil; CHN . 
C31H29N502 + 
0.35H2O, calc. C73.0. 
H5.9.N1 3.7; found 
C73.0.H5.8. N13.9 



•v. 



a 
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Using a combination of the above Examples, various compounds may be made within the scope 
of tli is invention. 

Compounds according to the invention exhibit marked pharmacological activities according to 
tests described in the literature, which tests results are believed to correlate to pharmacological activity in 
humans and other mammals. The following pharmacological test results are typical characteristics of 
compounds of the present invention. 

The compounds of the present invention have potent activity as PPAR ligand receptor binders and 
possess anti-diabetic, anti-lipidemic, anti-hypertensive, and anti-arteriosclerotic activity and are also 
anticipated to be effective in the treatment of diabetes, obesity and other related diseases. 



hPPARa Binding Assay 

The activity of the compounds of the invention as PPARcc modulators may be examined in 
several relevant in vitro and in vivo preclinical assays, for example benchmarking with a known PPARa 
modulator, for example, [ ? H]-GW233 l(2-(4-[2-(3.[2.4.Difluorophenyl].Uheptylureido)-ethyl]phenoxy)- 
15 2-methylburyric acid). (S. Kliewer, et al. Proc. Natl. Acad. ScL USA 94 (1997). 

•* ■ ■' 

Human peroxime proliferator-activated receptor a ligand binding domain(hPPARa : LBD): 

A binding assay for PPARa could be carried out by the following procedure: cDNAs encoding 
the putative ligand binding domain of human PPARa (amino acids 167-468) ( Sher/T., Yi, H.-F., 
20 McBride, O. W.& Gonzalez, F. J. ( 1 993) Biochemistry 32, 5598-5604) are amplified by PCR (Polymerase 
Chain Reaction) and inserted in frame into the BamHI site of pGEX-2T plasmid (Pharmacia). The 
soluble fraction of GST-hPPARa fusion proteins or glutathione S-transferase (GST) alone are 
oyerexpressed in £. coli BL21(DE3)pLysS cells and purified from bacteria extracts as described in (S. 
Kliewer, et al. Proc. Natl. Acad. Sci. USA 94 ( 1 997). 43 1 8-4323). ( 

25 

Gel-Filtration Assays: 30 ml of 90 nM GST-hPPARa-LBD is mixed with 20 ml of 50 nM 'H-UW2331 
with or without 5 ml of 10 mM test compounds in the binding buffer containing 10 mM Tils, 50 mM 
KCl, 0.05% Tween 20 and 10 mM DTT. The reaction mixtures are incubated in 96-weII plates for2h at 
room temperature. 50 ml of the reaction mixtures are then loaded on a 96-well gel filtration block 
30 (following manufacture instructions)(EdgeBioSysiems). The block placed oh top of a clean 96-well plate 
is centrifuged at 1,500 rpm for 2 min. The block is discarded. 100 ml of Scintillation fluid is added to 
each well of the 96-wcll plate. After overnight equilibration, the plate is counted in the Microbeta counter 
(Wallac). ^ - 
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Homogenous Scintillation Proximity Binding Assav. For the Scarchard analysis, glutathione coated SPA 
beads (1.5 mg/ml KAmersham) are mixed with GST*hPPARct-LBD (10 mg/ml) in the binding buffer. 
The resulting slurry is incubated at room temperature with agitation for 15 min. 20 ml of the slurry is then 
added in 30 ml of binding buffer containing various amount 3 H-GW233 !( 10-500 nM). Nonspecific 
binding is determined in the present of 1 00 mM of GW233 1 . For the competition binding assay, 20 ml of 
the slurry is then added in 30 ml of the binding buffer containing 75 nM of 'H-GW233 1 and 0 ? 03~20 mM 
of the test compounds. For the control experiments, the glutathione coated SPA beads (1.5 mg/ml) are 
coated with GST proteins (10 mg/ml). 20 ml of the slurry are mixed with 30 ml of 75 nM of 'H-GW233 1 
with or without 10 mM of GW233 1 . The above experiments are all performed in a 96-well plates. The 
sealed plates with the reaction mixtures are allowed to equilibrate for 2 h and counted in the Microbeta 
counter (Wallac). 

hPPARv Binding Assav 

The activity of the compounds of the invention as PPAR* modulators may be examined in several. •.- , 
relevant in vitro and in vivo preclinical assays, for example bench marking with a knowji PFARi 
modulator, for example, [ 3 H]-BRL. 49853 (Lehman LJ. et al. J. Biol. Ghem, 270, 12953-12956; Lehman 
• LJ. et al, J.. Biol. .Chem. 272,. 3406-34 10 (1997), and Nichols, J. S.; et al Analytical B{gtai^-2S7, 
11^119(1998)). , 

Human peroxime proliferator-activatcd receptor a ti eand binding domain(hPPAR7-LBD). 
A binding assay for PPARy could be carried out by the following procedure: cDNAs encoding the f . 
putative ligand binding domain of human PPARy (amino acids I76-47J) (Gi^en, M.E. et al. Gene., 
expression 281-299(1995)) are amplified by PCR (polymerase chain reaction) and inserted in frame into 
the BamHI site of pGEX-2T plasmid (Pharmacia). The soluble fraction of GST-hPPARy fusion proteins 
or glutathione S-transferase (GST) alone are overexpressed in E. cqli BL21(DE3)pLYsS cells and purified 
from bacteria extracts.:- r . -. - rr — — : — r * 

Binding Assay: The fusion proteins, GST-PPARy -LBD in PBS (5 mg/ IOOml/well) are incubated in the 
glutathione coated 96 well plates for 4 hours. Unbound proteins are then discarded and the plates are 
, /.washed two times with the wash buffer (10 mMTris, 50 mM,KCl and 0,05% Tween-20). 100 ml of 
reaction mixtures containing 60 nM of 5 H-BRl-49853 and 10 mM of the testing compounds (10 ml of 
O.lmM compounds from each well of the child plates) in the binding buffer. J lOmMTris, SOmMKCI and 
lOmM DTT) are then added and incubated at room lemperaiure foi 2.5h..Jhe reaction mixtures are 
. discarded and the plates are washed two times with the wash buffer. lOOmj of scintillation fluid is added 
to each well and plates are counted on p-countcr. 
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hPPARS Binding Assay 

The activity of the compounds of the invention as PPARS modulators may be examined in 
several relevant in vitro and in vivo preclinical assays (See references WO 97/28 149; Brown P. et a! 
5 Chemistry & Biology. 4, 909-1 8. ( 1 997)), for example benchmarking with a known PPARS modulator, 
for example [ ? H>] GW2433 or [*H>] Compound X 




Compound X 



10 The hPPAR8 binding assay comprises the steps 1 of: 

(a) preparing multiple test samples by incubating separate aliquots of the receptor hPPARS with a test 
compound in TEGM containing 5-10% COS- 1 cell cytoplasmic lysate and 2.5 nM labeled 
([*H]Com pound X. 17 Ci/mmol) for a minimum of 12 hours, and preferably for about 16 hours, at 4°C, 
wherein the concentration of the test compound in each test sample is different and preparing a control 

1 5 sample by incubating a further separate aliquot of the receptor hPPAR5 under the same conditions but 
without the test compound; men f; : : ' 2 : s'-- r 

(b) removing unbound ligand by adding dextraa gelatin-coated charcoal to each sample while : ' : - 
maintaining the samples at 4°C and allowing at least 10 minutes to pass,then 

(c) subjecting each of trie test samples and control samp le from step (b) to centrifugation at 4°C until the 
20 charcoal is pelleted: then : V i • 

(d) counting a portion of the supernatant fraction of each of the test samples and the control sample from 
step (c) in a liquid scininilation counter and analyzing the results to determine the IC» of the test 
compound. 

In the hPPAR8 binding assay, preferably at least four test samples of varying concentrations of a 
25 single test compound are prepared in order to determine the I C50. * - 

! The compounds useful according to the invention can be administered to a patient in a variety of 
forms adapted to the chosen route of administration, i.e.. orally, or parenterally. Parenteral administration 
in this respect includes administration by the following routes: intravenous, intramuscular, subcutaneous, 
intraocular, intrasynovial iransepthelially including transdermal, opthalmic. sublingual and buccal: 
30 topically including opthalmic. dermal, ocular, rectal and nasal inhalation via insufflation and aerosol and 
rectal systemic. . - . ^ 
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The active compound may be orally administered, for example, with an inert diluent or with an 
assimilable edible carrier, or it may be enclosed in hard or soft shell gelatin capsules, or it may be 
compressed into tablets, or it may be incorporated directly with ihe food of the diet. For oral therapeutic 
administration, the active compound may be incorporated with excipient and used in the form of 
ingestible tablets, buccal tablets, troches, capsules, elixirs, suspensions, syrups, wafers, and the like. Such 
compositions and preparations should contain at least 0. 1% of active compound. The percentage of the 
compositions and preparations may. of course, be varied and may conveniently be from about 2% to 
about 6% of the weight of the unit. The amount of active compound in such therapeutically useful 
compositions is such that a suitable dosage will be obtained. Preferred compositions or preparations 
according to the present invention are prepared so that an oral dosage unit form contains between about 
50 and 300 mg of active compound. 

The tablets, troches, pills, capsules and the like may also contain the following: A binder such as 
gum tragacanth. acacia, corn starch or gelatin: excipients such as dicalcium phosphate: a disintegrating 
agent such as corn starch, potato starch, alginic acid and the like: a lubricant such as magnesium stearate; 
and a sweetening agent such as sucrose, lactose or saccharin may be added or a flavoring agent such as 
peppermint, oil of wintergreen. or cherry flavoring. When the dosage unit form is a capsule, it may - 
contain, in addition to materials of the above type, a liquid carrier. Various other materials may be present 
as coatings or to otherwise modify the physical form of the dosage unit. For instance; tablets; pills/or 
capsules may be coated with shellac, sugar or both. A syrup or elixir may contain the active compound, 
sucrose as a sweetening agent, methyl arid propylparabens a preservatives, a dye and flavoring such as 
cherry or orange flavor: Of course, any material used in preparing any dosage unit form should be 
pharrnaceutically pure and substantially non-toxic in the amounts employed: In addition, the active 
compound may be incorporated into sustained-release preparations and formulations. 

•The active compound may aiso.be administered parenterally or intraperitoneal ly. Solutions of the 
active compound as a free base or pharmacologically acceptable salt can be prepared in Water suitably 
mixed with a [ siirfacuht such as hv^roxypropyl-cellulose: Dispersion can also be prepared in glycerol, 
liquid polyethylene glycols, and mixtures thereof and in oils. Under ordinary conditions of storage and 
use, these preparations contain a preservative to prevent the growth of microorganisms. 

The pharmaceutical forms suitable for injectable use include sterile aqueous solutions or 
dispersions and sterile powders for the extemporaneous preparation of sterile injectable solutions or 
dispersions: ft all cases, the "form must be sterile and must be fluid to the extent that easy syringability 
exists. It may be stable under the conditions of manufacture and storage and must be preserved against the 
contaminating action of microorganisms such as bacteria and fungi. The carrier can be a solvent or 
dispersion medium containing, for example, water, ethanol. pblyol (for examplerglyccrot. propylene 
glycol, and liquid polyethylene glycol, and the jike). suitable mixtures thereof, and vegetable oils. The 
proper fluidity- can be maintained . for example", by the use of a coating such as lecithin, by the • 
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maintenance of the required particle size in the case of dispersion and by the use of surfactants. The 
prevention of the action of microorganisms can be brought about by various antibacterial and antifungal 
agents, for example, parabens. chlorobutanol. phenol, sorb ic acid, thimerosal, and the like. In many cases, 
it will be preferable to include isotonic agents, for example, sugars or sodium chloride. Prolonged 
5 absorption of the injectable compositions of agents delaying absorption, for example, aluminum 
monostearate and gelatin. 

Sterile injectable solutions are prepared by incorporating the active compound in the required 
amount in the appropriate solvent with various of the other ingredients enumerated above, as required, 
followed by filtered sterilization. Generally, dispersions are prepared by incorporating the various 

10 sterilized active ingredient into a sterile vehicle which contains the basic dispersion medium and the 

required other ingredients from those enumerated above. In the case of sterile powders for the preparation 
of sterile injectable solutions, the preferred methods of preparation are vacuum drying and the freeze 
drying technique which yield a powder of the active ingredient plus any additional desired ingredient 
from previously sterile- filtered solution thereof. _ : , 

' 5 The therapeutic compounds useful according to this invention may be administered to a patient 

alone or in combination with pharmaceutically acceptable carriers, as noted above, the proportion of 
which is determined by the solubility and chemical nature of the compound, chosen route of 
administration and standard pharmaceutical practice. 

The physician will determine the dosage of the present therapeutic agents which will be most 

20 suitable for prophylaxis or treatment and it will, vary with the form of admi nitration and the particular . 
compound chosen, and also, it will vary with the particular patient under treatment. He will generally 
wish to initiate treatment with small dosages by small increments until the optimum effect under the 
circumstances is reached. The therapeutic dosage will generally be from 0.1 to 100 rpM/day or from about 
0.1 mg to about 50 mg/kg of body weight per day. or l Omg to about 50 mg/kg of body weight per day, or 

>5 more preferably 30mg to about 50 mg/kg of body weight per day, and higher, although it may be 
administered in several different dosage units. Higher dosages are required for oral administration. 

. . The compounds useful according to the invention may be administered as frequently as necessary 
in order to obtain the desired therapeutic effect. Some patients may respond rapidly to a higher or lower 
dose and may find much weaker maintenance doses adequate. For other patients, it may be necessary to 

30 have long-term treatments at the rate of 1 to 4 doses per day, in accordance with the physiological t 

requirements of each particular patient. Generally, the active product may be administered orally 1 to 4 
times per day. It goes without saying that, for other patients, it will be necessary to prescribe not more 
than one or two doses per day. 

r . One skilled in the art will readily appreciate that the present inventipn-is well adapted to cany- out 

35 the objects of the invention and obtain the ends and advantages mentioned. as ; well as those inherent 

therein. The compounds, compositions and methods described herein are presented as representative of 
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ihc preferred embodiments, or intended to be exemplary and not intended as limitations on the scope of 
the present invention. 
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I . A compound of formula (1) 
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Claims 



15 



20 





R 7 



H 










k 6 ■ 



R 8 



(i) 



wherein: 



x and ^ — ^ nrc ir 



and x ' are independently aryl. fused arylcycloatkenyl. fused arylcycloalkyl, fused 
arylheterocyclenyl. fused arylheterocyclyl. heteroaryl. fused heteroarykycloalkenyl. fused 
heteroarylcycloalkyl. fused heteroarylheterocyclem I. or fused heteroarylheterocyclyl: 
A is -0-, -S-. -SO-. -S0 2 - -NR, r . -C(O)-. -N(R u )C<0)-. -C(0)N(R l? )-. -N(Ru)C(0)N(R l5 K -C(R„)=N- 



—OH" 



15 



h-o— . — s-f 



10 a chemical bond, 

Ul 



8 
R 16 



15 



S 
R 16 



Rl4 

N — 



15 



h 

Rl6 



-N 



15 



O R 



or 



14 



15 



'h 

R 16 R n6 
B is -O-, -S-, -NR„-.a chemical bond. -C(O)-. -N(R 20 )C(O)-, or -C{0)N(R JV )-; 
E is a chemical bond or an ethylene group; 
a is 0-6; 
bis 0-4; 
cis 0-4 
d is 0-6: 
gis 1-5 
his 1-4 

Rw R>, Rs and R 7 , are independently hydrogen, halogen, alkyl, carboxyl. alkoxycarbonyl or aralkyl: 
R:t Ra. R* and R». are independently -(CH 2 )„-X; 
q is 0-3; 
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X is hydrogen, halogen. alkyL alkenyl. cycloalkyi. heterocyclyl. aryL hetcroaryl. aralkyi. heteroaralkyl. 
hydroxy, alkoxy. aralkoxy. heteroaralkoxy. carboxyl. alkoxycarbonyl. tetrazolyL acyl. acy!HNSO r . - 

SR 2 .uY , Y 2 N.orY 3 Y 4 NCO>: 

Y and Y" arc independently hydrogen, alkyl, aryl. aralkyi or heteroaralkyl. or one of Y and V is 

I 

hydrogen or alkyl and the other of Y and Y* is acyl or aroyl; 
Y 3 and Y J are independently hydrogen, alkyl. aryl aralkyi or heteroaralkyl: 
Z is R>ib ; C-. RjiOC-. cyclo-imide, -CN, R 2l 0 2 SHNCO-. R>,b>SHNl. (R 2I fcNC(K R 2 ,0- 2,4- 
th iazol id inediony I. or tetrazolyl; and 

R„and R : , are independently hydrogen. alkyL aryl. cycloalkyi. or aralkyi: 

Rij. R I? . R„ and R^ are independently R-OC-. R :: N HOC- . hydrogen, alkyl. aryl. heteroaryl. cycloalkyi, 
heterocyclyl. heteroaralkyl. or aralkyi: 

R, 4 . R 15 . R lh . R„ and R* are independently hydrogen. alkyL aralkyi. carbonyl. or alkoxycarbonyl: 

or Rij, and Ri< taken together with the carbon and nitrogen atoms through which they are linked form a 5 

or 6-membered azaheterocyciyl group: or 

when a is 2-6. then at least one pair of vicinal R, radicals taken together with the carbon atoms to which 

R 2 



the Ri radicals arc : linked form a R 2 l group: or 

when b is 2-4. then at least one pair of vicinal Ry radicals taken together with the carbon atoms to which 



the R 5 radicals are linked form a group; or 

when c is 2-4. then at least one pair of vicinal R« radicals taken together with the carbon atoms to which 




the R 5 radicals are linked form a group: or 

when d is 2-6, then at least one pair of vicinal R- radicals taken together with the carbon atoms to which 




7^ 0 

the R 7 radicals are linked form a *■ group, or a 5-membered cycloalkyi group; or 

when d is 2-6. then at least one pair of non-vicinal Rt radicals taken together with the carbon atoms to 
which the R: radicals are linked form a 5-membered cycloalkyi group: or 

geminal R 5 and R 6 radicals taken together with the carbon atom through which these radicals are linked 
form a 5 membered cycloalkyi group: or 
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gcminal R 7 and R x radicals taken together vviih the carbon atom through which these radicals are linked 
form a 5 mem ben; d cycloalkyl group: and 

R :: is hydrogen, alkyl. aryl. heteroaryL cycloalkyl. hetcracyclyL heteroaralkyl. or aralkyl; or 

a pharmaceutical^ acceptable salt thereof, an N-oxide thereof, a hydrate thereof or a solvate thereof. 

0 . . 

2. A compound according to claim I wherein ^ — ' is optionally substituted aryl, 
optionally substituted azaheteroaryl. or optionally substituted fused arylheterocyclenyl or fused 



© 

yl; and ^ — < is i 



arylheterocyclyl; and x — < is optionally substituted phenyl or optionally substituted 
naphthyl. optionally substituted heteroaryL or optionally substituted fused arylheterocyclenyl. 

3. A compound according to claim 1 wherein a = 1 or 2: R| and R 2 is hydrogen; A is a 

VltvlltlkUt ^wuu, tutu V — \J. 

■ : 1 . . ' . - : .' I-'.. .. 

4. A compound according to claim I wherein a - 0. I . or 2. A is -C(0)N(R 15 )- or - 

N(R ,4 )C(Oh andb = 0orl. 

5. A compound according to claim 1 wherein R| and R 2 are both hydrogen, a - t, A is -Gl- 
and b = 0. 

6. A compound according to claim 1 wherein R, and R 2 are both hydrpgen v a = 2. A is -O- 

andb = 0. . , : . - _- .,. ..... 

7. A compound according to claim I wherein a « 0. A is -O- or -NR| 3 - ; R !3 is hydrogen or 
alkyl; R 3 and Rj are both independently hydrogen: and b = I. 

R, 5 



8 

8. A compound according to claim I wherein a « 0; A is or 



Ri 



s 

* 1B ; R| 5 and R, 6 are hydrogen: g is 1, 1 3 or 4; and b = 6/ 
9. A compound according to claim 1 wherein a = 0; A is -NRtr. b - 1. R 3 and Rx arc 
hydrogen, and R l3 is hydrogen, alkyl. or R::(0=)C-. 
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10. A compound according to claim I wherein a = 2; then the vicinal Ri radicals taken together 

p. 



with the carbon atoms through which these radicals are linked form a Rz group: R 2 is 

hydrogen; A is a chemical bond or -0-; and b=0. 

11. A compound according to claim 1 wherein a = 6: then at least one pair of vicinal R, radicals 



5 taken together with the carbon atoms through which these radicals are linked form a R * 
group; R 2 is hydrogen or alkyl; A is -0-; and b=0. . 

12. A compound according to claim 1 wherein a = 1. 2 or 3: Ri and R 2 are hydrogen; A is -0- 
: and b = 0. 

13. A compound according to claim 1 wherein a = I; Ri. R:. R3 and R4 are hydrogen: A is - 

10 0-:andbpJ., ........ , - :• 

R 14 Q R15 

n — 



.14. A compound according to claim 1 wherein a = 2: A is r , . 

1 or2;andb = 0, 

15. A compound according to claim 1 wherem c = 0: d = 0: B and E is a chemical bond; Z is 
R 2 iO : SHNCO% and R 2 , is phenyl. 
15 16. A compound according to claim 1 wherein c = 0; d = 2; B is -C(0)N(RzoH E is a 
chemical bond; Z is a tetrazolyl group or -C0 2 R 2 i; R20 is hydrogen, alkyl, alkoxycarbonyl. 

17. A compound according to claim I wherem c = 0 or 4; d = 0 or I ; B and E is a chemical 
bond; Z is tetrazolyl. NH 2 CO- or-C0 2 R 2 i; and R 2I is hydrogen or lower alkyl. 

1 8. A compound according to claim 1 wherein c = 0 or 1; d - 0 or 1; B is -O or a chemical 
20 bond; E is a chemical bond; and Z is tetrazolyl. NH 2 CO- or -C0 2 R 2 i ; and R21 is hydrogen or 

lower alkyl. . . 

19. A compound according to claim 1 wherein c - 0; d = 1 : B is -O- or a chemical bond; E is 
a chemical bond; R 7 and R 8 are hydrogen or alkyl; and Z is tetrazolyl, NH 2 CO- or-CO : R 2 »; and 
R 2 i is hydrogen or jower alkyl. 
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20. A compound according lo claim I wherein c = 2 or 4. then a! least one pair of vicinal R, 

Re 



radicals taken together with the carbon atoms to which the R 5 radicals are linked form a 

group; d - 0: D and E is a chemical bond; and Z is a tetrazolyl group or-COiR^i; and R 2 | is 

hydrogen. 

5 21. A compound according to claim 1 wherein c ■ 0; d = 3 or 4; B is -0-; E is a chemical 
bond: R 7 and Rg are hydrogen or alkyl. or at least one of R 7 is carboxyl or alkoxycarbonyl; Z is 
tetrazolyl, -CO2R21 or (R 2 i)2NC(0)- ; and R 2i is hydrogen or lower alkyl. 

22. A compound according to claim 1 wherein c - 0; d = 1. 2. or 3: B is -C(O)-; E is a 
chemical bond; R 7 and Rg are hydrogen or alkyl: Z is tetrazolyl or -CO2R21: and R21 is hydrogen 

10 or lower alky!. 

23. A compound according to claim 1 wherein c = 4: d = 0: B and E are a chemical bond; R7 
and R 8 are hydrogen or alkyl: Z is tetrazolyl or -CO2R21: and R 21 is hydrogen or lower alkyl. 

24. A compound according to claim 1 wherein c - 0. 1 or 2: d = 1 . 2 or 3; B is -S- or NR19, E 
are a chemical bond: R5. R 6 . R 7 and Rg are hydrogen: Z is tetrazolyl or -CO2R2U and R 2 | is 

1 5 hydrogen or lower alkyl. 

26. A compound according to claim 1 wherein R 6 and Rg are -(CH 2 )q-X; q is 0, 1 or 2; and X 
is independently hydrogen, aralkyl or lower alkyl. 

27. A compound according to claim 1 wherein at least one pair of geminal PL 5 and R* radicals 
taken together with the carbon atom through which these radicals are linked form a 5-membered 

20 cycloalkyl group. 

28. A compound according to claim 1 wherein at least one pair of geminal R 7 and R 8 radicals 
taken together with the carbon atom through which these radicals are linked form a 5-membered 
cycloalkyl group. 

29. A compound according to claim 1 wherein Z is -CCKH. -CN or a tetrazolyl group. 




30. A compound according to claim 1 wherein ^ is an optionally substituted 

quinolinyl, quinoxalinyl, quinazolinyl, isoquinolinyl.A"-aIkyl-quinolin-4-onyi, quinazqIin-4-onyl, 
benzoxazolyl. benzimidazolyl, benzothiazolyl. benzofuranyL benzothiophcnyL indoliriyl 
oxazolyl. thiazolyl. oxadiazolyl isoxazolyl. imidazolyl, pyrazol-yl. thiadiazolyL tnazolyl. pyridyl 
pyrimidinyL pyrazinyl, pyridaztnyl, phenyl, or napthaienyl group, wherein the substituent is a 
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ring system subslituent. more preferably a substilucnt selected from the group consisting of 
phenyl, substituted- phenyl, thienyl. substituted thienyl. cycloalkyL lower alkyl. branched alkyl. 
fluoro. chlonx alkoxy. aralkyloxy. trifluoromethyl and trifluoromethyloxy. 



31. A compound according to claim I wherein ' is unsubstituted quinolin-2-yh 3- 

5 substituted quinoUn-2-yl. 4-substituted quinolin-2-yl, 6-substituted quinolin-2-yi or 7 substituted 
quinolin-2-yl; an unsubstituted quinozalin-2-yl. 3-substituted quinozaIin-2-yL 6-substituted 
quinozalin-2-yl or 3,6-disubstituted quinozalin-2-yl: unsubstituted quinazolin-2-yl. ^substituted 
quinazoiin-2-yl or 6-substituted quinazolin-2-yl: unsubstituted isoquinoiin-3-yU 6-substituted 
isoquinolin-3-yl or 7-substituted isoquinolin-3-yl: 3-substituted-quinaz6iin-4-on-2-yl; A- 
1 0 substituted quinolin-4-on-2-yl: 2-substituted-oxazoi-4-yl or 2.5 disubstituted-oxazoI-4-yl; 4- 
substituted oxazoI-2-yl or 4.5-disubstituted-oxazol-2-yl: 2-substituted thiazol-4-yI or 2,5- 
disubstituted thiazol-4-yl: 4-substituted thiazol-2-yl or 4,5-disubstituted-thi^i-2-y|; 5- 
substituted-t L2,4]oxadiazol-3-yl: 3-substituted-U .2.4] oxadiazolo-yl; 5-substituted-imida2oi-2- 
yl or 3.5-disubstttuted-imida2ol-2-yl: 2-subsiituted-imidazol-5-yl or 2.3-disubstituted-imidazol- 
1 5 5-yl; 3-substituted-isoxa2oio-yl; 5-substituted-isoxazol-3-yl; 5-substuutec|-[l ,2,4] thiadiazol-3- 
yl; 3-substituted-[12.4]-thiadiazolo 

[1.3.4]-oxadiazol-5-yl; t-substituted-pyrazol-3-yI: 3-substituted-pyrazol-5-yl; 3-substituted- 
[12,4].triazol-5.yl; l-substituted-[i.2 t 4].triazoU3-yl; 3-subsututed pyridin-2-yl, 5-substituted 
pyridin-2-yl. 6-substituted pyridin-2-yl or 3.5-disubstituted pyridin-2-yl; 3-substituted pyrazin-2- 

20 y I, 5-substituted pyrazin-2-y 1, 6-substituted pyrazin-2 : y I or 3 ,5 disubstituted-pyrazin-2-yl; 5- 
substituted pyrimidin-2-yl or 6-substituted-pyrimidin-2-yl; 6-substituted-pyridazin-3-yl or 4 ? 6- 
disubstituted-pyridazin-3-yl; unsubstituted napthalen-2-yL 3-substituted napthalen-2-yi, 4- 
substituted napthalen-2-yl, 6-substituted iiapthaIen-2-yl or 7 substituted napthalen-2-yl; 2- 
substituted phenyl, 4-substituted phenyl or 2.4-disubstituted phenyl; unsubstituted -benzothiazol- 

25 2-yl or 5-substituted-benzothiazol-2-yl; unsubstituted benzoxazol-2yl or 5-substituted- 
bcnzoxazol-2yl; unsubstituted -benzimidazol-2-yt or5-substituted-benzimidazol-2-yl; 
unsubstituted -thiophen-2yI, 3-substituted -thiophen-2yl. 6-substituted -thiophen-2yl or 3.6- 
disubstituted-thiophen-2yl: unsubstituted -benzofuran-2-y. 3-substituted-benzofuran-2-yl. 6- 
substkuted-bcnzofuran-2-yl or 3.6-disubstituted-benzofuran-2-yl; 3-substituted-benzofuran-6-yl 

30 or 3.7-disubstituted-benzofuran-6-yl. wherein the substituent is a ring system substituent, more 
preferably a substituent selected from the group consisting of phenyl. substituted-phenyL thienyl. 
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10 



15 



substituted thienyl. cycloalkyl. lower alkyl. branched alky!. Iluoro, chloro. alkoxy, aralkyloxy, 
irinuoromethylandtrifluoromcthyloxy. 

32. A compound according to claim I wherein a = 0. A is -O- or -NR|j-; R, 3 is hydrogen or 
alkyl; R 3 and R4 are both independently hydrogen: b = 1 : and Arl is 3-substituted quinoIin-2-yh 

4- substituted quinolin-2-yl, 6-substituted quinolin-2-yL 7 substituted quinolin-2-yL unsubstituted 
quinoxalin-2-yL 3-substituted quinoxaiin-2-yh 6-substituted quinoxaltn-2-yK 3,6-disubstituted 
quinoxalin-2-yL unsubstituted quinazolin-2-yL 4-substituted quinazolin-2-yh 6-substituted 
quinazolin-2-yL unsubstituted isoquinolin-3-yl. 6-substituted isoquinolin-3-yL 7-substituted 
isoquinolin-3-y!, 4-substituted oxazol-2-yL 4.5-disubstituted-oxazol-2-yK 4-substf tuted-thiazol-2- 
yl, 4 ? 5-dtsubsututed-thiazol-2-yl, 5-substituted -imidazol-2-yi, 3 J-disubs^^ I- 
substituted-pyrazol-3-yL 3-substituted-pyrazoI-5-yi. 3-substituted pyridin-2-yl. 5-substituted 
pyridin-2-yl, 6-substituted pyridin-2-yl or 3.5-disubsututed pyridin-2-yL 3-substituted pyrazin-2- 
yU 5-substituted pyrazin-2-yh 6-substituted pyrazin-2-yl. 3,5 disubsthuted-pyrazm-2-yl, 5- 
substttuted pyrimidin-2-yl; 6-substituted-pyrimidin-2-yL 6-subsututed-pyridazin-3-yl, 4,6- 
disubstituted-pyri'da2in-3-yl v unsubstituted-benzothiazol-2-yL 5-substituted-ben2othiazol-2-yl, 
unsubstituted-benzoxazol-2-yl. 5-substituted-benzoxazoI-2.yi, unsubstituted benzimidazol-2-vl 

5- substituted-benzirnidazoi-2-yK 3-substituted-benzofuran-6-yl or 3 J-disubstimted-tenzoruran- 

6- yL A ' : '~' ; ^ ; C - r '"*-* Jcd ' J - • " - ■-• 

33. A compound according to claim 1 wherein formula I as described by formula (la) below- 



20 




wherein 
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Ai I 



is independently aryl. fused arylcycloalkenyl. fused arylcycloalkyl, fused 
arjiheterocyclenyl, fused arylheterocyclyl, heteroaryK fused heteroarylcycloalkenyl, fused 
heteroarylcycloalkyl; fused heteroarylheterocyclenyl, or fused heteroarylhetcrocyclyl; 
a = 1: 
5 b = 0; 

Ri and Rj are hydrogen 

Ais-O-; ........ 

R 5 . Ri. Ri. Rg are hydrogen; 
c = 0; 
10 d = 0: 

B and E are a chemical bond; 

Z is R 21 0 2 C-, R:,OC-. cyclo-imide. -CN. R : ,0;SHNCO-. R 21 0 2 SHN-. (R 2l ) 2 NCO-. R 2 |0- 2,4- 
thiazolidinedionyl, or tetrazolyl; 

R' and R" are ring system substituents. more preferably, R' is hydrogen, lower alkyl, halo, 
1 5 alkoxy, aryloxy or aralky loxy; and R" is lower alkyl, hydrogen, aralkyloxy, alkoxy, 
cycloalkylalkyloxv or halo. 

0 - 

34. A compound according to claim 33 wherein is independently aryl, fused 

arylcycloalkenyl, fused arylcycloalkyl. tused arylheterocyclenyl. fused arylheterocyclyl, 
heteroaryl, fused heteroarylcycloalkenyl, fused heteroarylcycloalkyl, fused 
20 heteroarylheterocyclenyl, or fused heteroan Ih'eterocyclyl; 
b-1; 

Ris 



— o-e 



g 

A is ,?[ ,B • ; 

g = 2.3,4or5; 

Ri, R 2 , Rj, Ri. Ri$ and R ( « are hydrogen; 
25 b = 0 or 1 ; 
c = 0; 
d = 0; 
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B and I: are a chemical bond; 
Zis -CO2H; 



R 1 and R" are ring system substituents. more preferably. R 1 is hydrogen, lower alkyK halo, 



alkoxy, aryloxy or aralkyloxy; and R" is lower alkyi, alkoxy, aralkoxy. cycloalkylalkoxy or halo. 
5 35. A compound according to claim 33 wherein 



b = 0orl; 
c = 0; 
15 d = 0; 

B and E are a chemical bond; 
Zis-C0 2 H; , 

R' is hydrogen; and R" is lower alky 1. ( 
36. A compound according to claim 33 wherein 




independently aryl, fused arylcycloalkenyl, fused arylcyclcalkyl, fused 



arylheterocyclenyl, fused aiylheterocyclyk heteroaryL fused heteroarylcycloalkenyl, fused 
heteroarylcycloalkyl. fused heteroarylheterocyclenyh or fused heteroarylheterocyclyl; 
a=l; 



x — S is independently aryl. fused arylcycloalkenyl. fused arylcycloalkyl, fused 
arylheterocyclenyL fused arylheterocyclyl, heteroaryL fused heteroarylcycloalkenyl, fused 
heteroarylcycloalkyl, fused heteroarylheterocyclenyl, or fused heteroarylheterocyclyl; 
a=l; 




10 A is 



g - 2. 3. 4 or 5: 

Ri ? R 2 , Rj, R-i. R| 5 and R 16 arc hydrogen: 



A is 



-04^0- 



25 g = 2 r 3,4or5; 
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Ri. R:. Rx. Rj, R15 and Ri* arc hydrogen: 
R 7 and R K are independently hydrogen; 
b = 0orl; 
c = 0; 
5 d-1: 

B and E are a chemical bond; 
Z is -C0 2 H; 

R' and R" are ring system substituents, more preferably. R' is hydrogen, lower alkyl, halo, 
alkoxy, aryloxy or aralkyloxy; and R M is lower alkyl. alkoxy. aralkoxy. cycloalkylalkoxy or halo. 
10 37. A compound according to claim 33 wherein 



0 



is independently aryl. fused arylcycloalkenyl. fused arylcycloalkyl, fused 
arylheterocyclenyl. fused arylheterocydyl. heteroaryl, fused heteroarylcycloalkenyl, fused 
heteroarykycloalkyl. fused heteroarylheterocyclenyl. or fused heteroarylheterocyclyl; 

■ . .. ...... .... ; . ... 

Ris 



—o-i 



t-o— 



g 

15 A is R 16 ; 

g = 2, 3. 4 or 5; 

R». R2, Rj< R4. Ri5 and R, 6 are independently hydrogen; 
R 7 and Rg hydrogen 
b-0or!; 
20 c = 0; 
d-1; 

B and E are a chemical bond; 
Zis-C0 2 H; 

R' is hydrogen; and R" is lower alkyl. 
25 38. A compound according to claim 33 wherein 
a = 0-2; 
b = 0-l; 

A is -O- or -NR13-: 

Ri, R2, R) and Rj are independently hydrogen: 
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Ru is hydrogen, R22OCX or alkyl: 
c = 0: 
d = 0; 

B and E are a chemical bond; 
5 Zis-C0 2 H; 

R* and R" are ring system substituents. more preferably, R' is lower alkyl halo, alkoxy, aryloxy 
or aralkyl; and R" is lower alkyl or halo. 

39. A compound according to claim 33 wherein 
a= 1 or 2: 

10 Ais-O-: ( 
b = 0: 

Ri. Ri R? and R* are independently hydrogen: 
c = 0; 
d = l; 

1 5 B and E are a chemical bond; 

R* is hydrogen, halo or benzyloxy; 
R" is lower alkyl, preferably methyl; 
Z is-C0 2 H. 

40. A compound according to claim 33 wherein 
20 a=lor2; 

A is -0-; 

b = 0; (. 
Ri» R2. R? and R« are independently hydrogen; 
c-0; 
25 d-1; 

B and E are a chemical bond; 
R 1 is hydrogen, halo or benzyloxy: 
R" is lower alkyl, preferably methyl; 
Z is -CO2H. 

30 41. A compound according to claim 33 wherein 
a - 1 or 2; 
Ais-O-; 
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b = 0: 

Ri. R2.R7- R« are independently hydrogen; 
c = 0; 
B is -0-; 
5 d-I; 

B and E are a chemical bond; 

R' is halo; 

R" is lower alkyU preferably methyl; 
Z is-C0 2 H. 

10 42. A compound according to claim 33 wherein 
a-1: 

Ri and R> are hydrogen 
A is -0-; 
b = 0; 
15 c = 0; 
d = 0; 

B and E are a chemical bond; 
R' is hydrogen, aralkoxy, or halo; 
R" is lower alkyl, preferably methyl; 

20 Z is -CO2H. 

43. A compound according to claim 33 wherein 

a-1; 
A is -0-; 
b = 0; 
25 c = 0; 
d = 0; 

B and E are a chemical bond; 
R* is hydrogen; 
R" is lower alkyl; 
30 Z is -C0 2 H. 

44. A compound according to claim 33 wherein 



STOCTrrUTE SHEET (RULE 26) 

(C) 2002 Copyright Derwenl 



Information Ltd. 



WO 00/64888 



PCT/US00/11833 




x * — is aryl or heteroaryl; 
a = 1; 
A is -0-; 
b = 0; 
5 c = 0; 
d = 0; 

B and E are a chemical bond; 
R' is hydrogen; 
R" is lower alkyl; 
10 Zis-C0 2 H. 

45. A compound according to claim 33 wherein 



x ~ S is optionally substituted azaheteroaryl; 

Ais-O-: 
15 b-0; 
c = 0; 

d = 0; " " ' 

B and E are a chemical bond; 

R 1 is hydrogen; = < j 

20 R" is lower alkyl; 
Z is C0 2 H. 

46. A compound according to claim 33 wherein 



— is optionally substituted quinolinyl. or a 5-membered heteroaryl group wherein the 
heteroaryl group is substituted by optionally substituted phenyl or optionally substituted 
25 cyclohexyl; 





a = 1; 
A is -0-; 
b«0; 
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c = 0: 
d = 0; 

B and E are a chemical bond; 
R* is hydrogen; 
5 R" is lower alkyl; 
Z is C0 2 H. 

47. A compound the according to claim 1 selected from the group consisting of 



10 
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48. A compound the according to claim 1 selected from the group consisting of 
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49. A compound the according to claim 1 selected from the group consisting of 
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: and 




51. A compound the according to claim T selected from the group consisting of 



HN' N * N o 



.... ... 

52. A compound the according to claim 1 selected from the group consisting of 

;and 

J3. A pharmaceutical composition comprising a pharmaceutical^ acceptable amount of Lhc 
winiipound according to claim 1 and a pharmaceutical^ acceptable carrier. 

54. A method of treating a patient suffering from a physiological disorder capable of being 
modulated by a compound according to claim .1 having P,PAR iigaiid bjnding activity, 

1 5 comprising administering to the patient a pharmaceutical 1 y effective amount of the compound, or 
a pharmaceutical ly acceptable salt thereof. . i; 0i 

55. A method according to claim 54 wherein the disease is associated ; \vith : a physiological 
detrimental blood level of insulin, glucose, free fatty acids (FFA). or triclycerides. 

56. The method according to claim 54. wherein the physiological disorder is hyperglycemia. 
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57. Ilie method according to claim 56. wherein the hyperglycemia is diabetes 

58. The method according to claim 56. wherein the hyperglycemia is Type II diabetes. 

59. The method according to claim 54. wherein the physiological disorder is 
hyperinsulinism. 

5 60. The method according to claim 59. wherein the hyperinsulinism is Syndrome X. 

61. The method according to claim 54. wherein the physiological disorder is insulin 
resistance. 

62. The method according to claim 54. wherein the physiological disorder is cardiovascular 
condition. 

10 63. The method according to claim 62. wherein the cardiovascular condition is / 
atherosclerosis. 

64. The method according to claim 54. wherein the physiological disorder is hyperlipidemia. 

65. The method according to claim 54. wherein the physiological disorder is hypertension. 

66. The method according to claim 54. wherein the physiological disorder is an eating 
15 disorder. 

67. The method according to claim 54 wherein the mediating is agonistic. 

68. The method according to claim 54 wherein the mediating is antagonistic. 

69. A method for mediating the activity of PPAR-y receptor comprising contacting said 
PPAR-y receptor with a compound of according to claim 1 . 

20 70. A pharmaceutical composition comprising a pharmaceutically acceptable amount of the 
compound according to claim 33 and a pharmaceutically acceptable carrier. 

71. A method of treating a patient suffering from a physiological disorder capable of being ^ 
modulated by a compound according to claim 33 having PPAR ligand binding activity, 

comprising administering to the patient z pharmaceutically effective amount of the compound, or 
25 a pharmaceutical^ acceptable salt thereof. 

72. A method according to claim 71 wherein the disorder is associated with a physiological 
detrimental blood level of insulin, glucose, free fatty acids (FFA), or triclycerides. 

73. The method according to claim 71. wherein the physiological disorder is hyperglycemia. 

74. The method according to claim 7 1 . wherein the hyperglycemia is diabetes 

30 75. The method according to claim 71 . wherein the hyperglycemia is Type II diabetes. ■■ 

76. The method according to claim 71. wherein the physiological disorder is hyperinsulinism. 

77. The method according to claim 76. wherein the hyperinsulinism is Syndrome X. 
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78. The method according to claim 7 1 . wherein the physiological disorder is insulin 
resistance. 

79. The method according to claim 7 1 wherein the physiological disorder is cardiovascular 
disorder. 

80. The method according to claim 79, wherein the cardiovascular disorder is atherosclerosis. 

81. The method according to claim 71, wherein the physiological disorder is hyperlipidemia. 

82. The method according to claim 71, wherein the physiological disorder is hypertension. 

83. The method according to claim 71, wherein the physiological disorder is an eating 
disorder. 

84. The method according to claim 7 1 wherein the mediating is agonistic. 

85. The method according to claim 71 wherein the mediating is antagonistic. 

86. A method for mediating the activity of PPAR receptor comprising contacting said PPAR receptor 
with a compound of according to claim 33. 

87. A method of treating a patient suffering from a physiological disorder capable of being modulated 
by a compound having PPARy ligand binding activity, comprising administering to the patient a 
pharmaceutically effective amount of the compound, or a pharmaceutically acceptable salt thereof, 
wherein said compound is selected from the group consisting of 
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5 88. A method of treating a patient suffering from a physiological disorder capable of being modulated 
by a compound having PPARa ligand binding activity, comprising administering to the patient a 
pharmaceutical lv effective amount of the compound, or a pharmaceutical ly acceptable salt thereof, 
wherein said compound is selected from the group consisting of 
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; and 




89. A method of treating a patient suffering from a physiological disorder capable of being 
5 modulated by a compound having PPARa and PPARy binding activity, comprising administering 
to the patient a pharmaceutical^ effective amount of the compound, or a phannaceutically 
acceptable salt thereof, wherein said compound is of the formula: 




and 

10 

90. A method of treating a patient suffering from a physiological disorder capable of being 
modulated by a compound having PPARa and PPAR8 binding activity; comprising administering 
to the patient a pharmaceutical effective amount ot the compound, or a phannaceutically 
acceptable salt theiwf. wherein said cbmpound selected from the group consisting 




SUBSTITUTE SHEET (RULE 2 6) 

(C) 2002 Copyright Derwent Information Lid. 

/ 



INTERNATIONAL SEARCH REPORT 



Hi oral Application No 

PCT/US 00/11833 



f^TW^W t 'Wliim A61K31/19 A61P43/00 C07D257/04 

C07D215/14 C07D215/18 C070217/04 C07D417/12 C07D215/12 

C07D403/12 C07D239/90 C07D405/12 C07D241/44 C070409/12 

Acco«^tolntoniofcmilPo»i«Ca»»8^ 



IPC 7 C07D A61K A61P C07C 



Oocumo*»1lontojiohodc*ortanMnumoo^^ to ttw Md» ouccmd 



□octroi* drtafeoMoorautod during Ira krtomattml ftMfcn (namootoauibojoond, wtwro pficUcol, wii i l oi i in mod) 



c.oocuMBKT»cowaDP<eDTDo«Bajeviwr 



Crfogwy 


CtsQon of dooxxnant, wth ind-flanon, whara appropriate, of lha raiavanl paaaagaa 


Ralavant to ctakn No* 


X 


K0 99 11255 A (OHO .PHARMACEUTICAL 
CO. .LTD.) 11 March 1999 (1999-03-11) 
* complete document * 


1,53 


X 


WO 97 28137 A (MERCK 4 CO., INC.) 
7 August 1997 (1997-08-07) 
* complete document * 


•- 1,53 ! 


X 


W0 97 27847 A (MERCK & CO. , INC.) 
7 August 1997 (1997-08-07) 
* complete document * 


1.53 


X 


W0 97 27857 A (MERCK & CO. , INC. ) 
7 August 1997 (1997-08-07) 
* complete document * 


1,53 



LH 



Rrtwdoounantaarvtemdlnth* oontlnuafbn of box a 



ID 



an farad hi anna*. 



•SpacWcaiagori-wofctacJ 

'A* dooumartdoiWnoliw(N^-ttta^ttio aft which It not 

oc>naid>ntdtot»o4partculvraiavanoa 
T aajfiardKwn^otxpublarwdonw lr*imattonal 

fangdata 

V dooumant ahfch may ttv ow doci ^ on p riorty cli)m(«)or 
which a dtad to aatabftah fha pubfcatBofl da ta of anonaf 
etatkmorctharapacMraaaonfaa apaoMad) 

■O" doounrafltnrairfnotoanoraJdMotoaura.uaa, axhfbMonor 
othar mamna 

■P* doourtwrtpuMahodpn^tootwrta^ «ng data but 
tttar than tw priority data ddmad 



^ -« , .» Hi. . .I. fc I I M ft io ijii iiii'i I.Aitiii 

3 wa unonaii ma prWopis or otbotj in njviijfimj na 



'X 1 dDcumaf*ofpajfeiJariaJavaTOe;tte Invartton 
cannot baooriaUaradnoval or caj*>ot ba oona*darad to 
ktvoJva an Irwontwo atap whan fha dooumant la lakan aJona 

*Y* dpcurnant reWanca; tha ^nad Irnrantion 

cannot ba oonaidaiad to lnvorV» an tnvanbva atap whan (ha 
doournanf ia oomblnad arith ona or mora othar auoh docu- 
ment*, much oomb*«tion bainp, obvtoua to • peraonakfflad 
kn tha art. 

"V oooumantmarnbarottha aaroo patant famly 



frme of Wm actual compaxJon of tha international aaaroh 

21 September 2000 


Oata of mmflrtg of (ha international anarch report 

18/10/2000 


Nairn and maflno addraaa of lha ISA 

European Patent OOoa. PB. 5816 PttarxJaan 2 
NL-2280HV«frwl* 
Tal (431-70) 340-2040. T*. 31 061 apo nf. 
Fax: < +31-70) 340-3016 


Authortsad ofAoar 

Van BIJlen, H 



Font KXA3AO10 (««oond (July 1092} 



page 1 of 3 

(0 2002 Copyright Derwent Informal ion Ltd. 



INTERNATIONAL SEARCH REPORT 



ints ieral Applutlon Ho 

PCT/US 00/11833 



IP?1^FD?ll^0 CT "c0f0231/56 C070213/64 C07D215/22 ,C07fi367/81 
C07D333/28 C07D209/18 C07D209/34 C070263/32 C07D215/38" 
C07C233/11 C07C69/52 C07C321/28 C07C57/03 C07C63/00 



Aeceidhg id Inttmaton* P«bW Cm rt ka rth n (IPC) or to bah ngtanij 



MIPC 



B. FIELDS SCARCHED 



outre hart (fkolftc<tno «y«arn Wowtd By eUwaattm tyrntw*) 



□oaxnemtfon MMd amcr iron rrtrtnun ctocuTwnUtlon Is th» «*rt th* «uc*i docunwa are Inducted In th> Mtfc mtcM 



Bactranfcd^ bo* corautad during ttw W«mM)0(vy wsaxt\ (nin* of data (mm and. whan pndicaL aeart* tsrrm uaad) 



C. DOCUMENTS COHMPEHgPIO BE RELEVANT 



CMgoy' 



Ctatfon of tfMuntonL wih 



who* aefrepd**, ot lh» MtovM p 



MavanttodaimNo. 



U0 98 27974 A (MERCK & CO. 
2 July 1998 (1998-07-02) 
* complete document * 



INC.) 



WO 99 08501 A (OR. REDDY'S RESEARCH 
FOUNDATION) 25 February 1999 (1999-02-25) 

* complete document * 

WO 99 16758 A (OR. REDDY'S RESEARCH 
FOUNDATION) 8 April 1999 (1999-04-08) 

* complete document * 



W0 97 28149 A (MERCK & CO. , 
7 August 1997 (1997-08-07) 
* complete document * 



INC.) 



1,53 



1,53 



1.53 



1,53 



-/- 



□3 



Further ooeuroente ere tatod tn too continuation of box C. 



ID 



Patant tmmlry iramtwi ara Baled In annei. 



of ctod 



"A" cbcurmrt cfefimg tfw ganenJ «tal» of ft* art which a not 

eoneMend to bo ol particuler relevance 
*E" aarffrdDoxnirtbulpitfohtdonoronortho htamettonaj 

BSnQdsto 

V document which may throw doubts on prtorty da*n(t)or 
whion li ened to estebfieh tw pubtodtar date of enothar 
elation or othar •pad*, ranon (ea epacttod) 

*0" document rafaning to an oral dacioaura, urns, txhUfon or 



*P* doounient pubHahed prior to tfwttorrttttonal ffllng dad* but 
later than ihe priorty otto claimed 



T later doctaitertpubOthed after the mtamotioml «ng data 
or priority dele eiid not hconlWarth me eppeoetton but 
^ tourxWmnd tha prindpb of theory undaifying tha 

•T otoajmartofpartfc^raiavane^thada^ Invention 
c«viatbeeor*jQto*driovalorca*fKtpeooria^ to 
hvolva an Irwanttva Map whan tha documant » takan alone 

"Y* oboumarto*partcuJ«rr^anoa;ri>ecWn^ Invention 
camotbaeorialQan^tolRVoKvanmivMittvo etap whan the 
docunwntlaBonAined a Hth one of mora other much docu- 
ment!, euch combination befog obviouatoa paraoneld&ad 
intneait 

*&* oboumert member of tha aama patent temly 



Oat* of the actual oomptetbn of tha international aearch 



21 September 2000 



Daia of mmZrq at the bitamabon*! »e«roh report 



and maflnp addraee of the ISA 

European Patent Ofloa, PJB. 5816 Patenttaen 2 
NL - 2280 HV HTprmifi 
Tat. (+31-70) 340-2040, Tx. 31 651 opo nL 
Fee (♦31-70) 340-3016 



Authorized office* 



Van Bljlen, H 



Focm PCM3A«10 (Mcond wwet) (July 1582) 



page 2 of 3 

(C) 2002 Copyright Derwent Information Lid. 



INTERNATIONAL SEARCH REPORT 



PCT/US 00/11833 



C-tConUnurtow) DOCUMENTS CONSPCBEDTO BE BELgVAWT 



WO 99 1S520 A (0N0 PHARMACEUTICAL 
CO., LTD.) 1 April 1999 (1999-04-01) 

* complete document * ' 

EP 0 520 723 A (IMPERIAL CHEMICAL 
INDUSTRIES PLC) 
30 Decenber 1992 (1992-12-30) 
C complete docunent * 

EP 0 657 422 A (0N0 PHARMACEUTICAL 
CO., LTD.) 14 June 1995 (1995-06-14) 

* complete document * 

EP 0 845 451 A (0N0 PHARMACEUTICAL 
CO., LTD.) 3 June 1998 (1998-06-03) 

* complete document * 



- .... • 



1.53 



Fo<m PCTASAfllO (cont»w*on <* moot* LMj* 1W2) 



page 3 of 3 

(0 2002 Copyright Derwent Information Ltd 



brttmafionrfApptatfon No. PCTAIS 00 A 183 3 

FURTHER INFORMATION CONTINUED FROM PCTA3A/ 210 



Continuation of Box 1.2 

Claims Nos.: 1-90 (partially ) 

The initial phase of the search revealed a very large number of documents 
relevant to the issue of novelty. So many documents were retrieved that 
it Is impossible to determine which parts of the cla1m(s) may be said to 
define subject-natter for which protection might legitimately be sought 
(Article 16 PCT). ifli 

For these reasons it appears impossible to execute a meaningful search 
and/or to issue a complete search report over the whole breadth of the 
above mentioned claims. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to Inventions in respect of which no international; 
search report has been established need not be the subject of an 
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